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Anemia is a very frequent symptom associated with a high number of diseases as the most frequent laboratoristic sign, complicating them as a side effect.
In onco-hematology, anemia plays a pivotal role in altering the quality of life, since it is one of the principal components of fatigue, and in delaying or interfering with oncologic treatments, worsening clinical course and prognosis.
This year, we have pointed out our attention on the use of preemptive iron to avoid futile transfusions, on the use of iron in all internal medicine branches disease (e.g. gastroenterology), and on the approach to iron supplementations in hardto-treat forms of anemia such as anemia due to molecular agents used in oncology, and functional anemia due to chronic disease, best depicted by cancer-related anemia.
Sucrosomial ® Iron represents a relatively new but still unique preparation of ferric pyrophosphate conveyed through a phospholipid and sucrose esters of fatty acids matrix, that appears useful in all that conditions associated with chronic inflammation or iron deficiency in, and not only, onco-hematology diseases. Gastroenterology and nephrology specialists, for example, can now benefit from this new formulation, and onco-hematologists can safely replace older iron tablets, usually associated with bothersome gastrointestinal adverse events, with Sucrosomial ® Iron, with similar efficacy of IV iron, potentially associated with acute side effects and ambulatory rooms accesses.
Some experts in internal medicine, hematology, and oncology subspecialties have discussed important setting where Sucrosomial ® Iron could be widespread used. A preclinical model of pharmacokinetic and liver toxicity of Sucrosomial ® Iron was presented by Italian scientists. Celiac disease, a chronic condition with reduced iron absorption, and bariatric surgery, a branch of abdominal surgery specialties, represent new platforms where Sucrosomial ® Iron could be implemented. Inflammatory bowel diseases are further chronic conditions where anemia of inflammation is the rule. Guillermo Bastida showed us the role of Sucrosomial ® Iron in patients intolerant to other oral iron formulation. Ideally, this means that all branches of internal medicine could be the arena for this new oral iron formulation for the de novo user or for those shifting from other types of iron salts.
The metabolism of iron in cancer patients was well depicted by Paolo Pedrazzoli, who described iron parameters in oncology, a condition where increased iron storage and reduced iron saturation determine the so-called functional anemia. A new frontier of iron anemia in cancer patients is due to the use of molecular agents, targeting specific pathways and critical for tumor growth. Some of these targets (e.g. cKIT, flt-3, and mTOR) can influence erythropoiesis in cancer patients leading to frequent cases of low-moderate grades of anemia during treatment. The management of such type of anemia is controversial because erythropoiesis-stimulating agents are not labeled for this indication. Fausto Petrelli has presented new literature data reviewing the frequency of anemia with targeted therapy in more than 90 clinical trials.
The experience with Sucrosomial ® Iron in preexisting lowgrade anemia before the start of chemotherapy is surprising and intriguing. Will it be the way we will manage these cases of anemia with new oncologic drugs? Finally, Giulio Giordano presented a randomized study comparing high dose of Sucrosomial ® Iron to IV iron in hematologic patients. Last, but not least, Garcia Erce explained how a transfusion-sparing protocol could be implemented in our countries from a transfusional service point of view. Saving blood means saving lives, costs, and toxicity of allogeneic blood transfusions.
The magisterial lecture, held by Mercè Cladellas, has underlined the negative effects of anemia in cardiology and cardiac surgery and how the cardiology field could benefit from an effective iron supplementation in terms of prognosis, outcome, and quality of life. Due to the emerging importance of a correct iron supplementation in cardiac patient, this aspect should be studied further and included in the next Iron Anemia Course.
The new frontiers of treating anemia in internal medicine deserve today an appropriate international audience, well performed in this 4th Mediterranean Multidisciplinary Course on Iron Anemia held in Madrid on 29th and 30th April 2016, of which we report official congressional acts. The 4th Mediterranean Multidisciplinary Course on Iron Anemia represented a significant opportunity to share different opinions and to convey various clinical experiences, mainly about the recent evidences on Sucrosomial ® Iron in treating iron deficiency anemia.
At the end of the course, I hope, we have added some more pieces of information to the knowledge learned from the last Anemia Course held in Rome in 2015. New lessons learned today in Madrid are still of paramount importance. We can now, likely, appreciate a new product, such as Sucrosomial ® Iron, for managing hard-to-treat cases of chronically ill patients who require a treatment for anemia and that would mean treating their fatigue, anorexia, mood depression,
Introduction
Iron deficiency is one of the most widespread nutritional deficiencies. Oral therapy for iron deficiency is mainly based on immediate-release formulations of ferrous iron. To overcome gastrointestinal epithelial barriers, there is a need for new absorption enhancers. Recent data indicate that sucrose esters can enhance drug permeability through both transcellular and paracellular routes. Several in vitro and ex vivo systems have been proposed to assess iron bioavailability. In order to understand Sucrosomial ® Iron absorption mechanism, we have performed absorption study using Caco-2 cell model and a permeation study using ex vivo model.
In fact, an experimental protocol that conjugates the simulation techniques of the gastrointestinal digestion with the iron internalizing phase by the Caco-2 cells has been set up [1] . Such a protocol appears very useful and predictive of the in vivo behavior so far, as it takes into account the phase of Fe 3+ dissolution in the gastrointestine and the subsequent permeation across the epithelium. Indeed, it cannot be taken for granted that the latter phase is slower than the former and hence that it is the rate-determining one. It is known that at pH values higher than 3, the Fe 3+ ion tends to form Fe (OH) 3 , the water solubility of which is practically null. In fact, the Fe 3+ bioavailability is very poor just because of its poor solubility at the physiologic pH of the intestine. For this reason, the organism has developed an efficient transport system [2] . The first barrier iron encounters is the apical membrane of the duodenal enterocyte that is a specialized absorbent cell of the intestinal epithelium involved in the iron transport. Iron is initially solubilized through reduction of Fe 3+ to Fe 2+ . This is then carried to the cell interior by a transport process mediated by the carrier DMT1. Subsequently, iron is transferred to the basolateral side of the enterocyte, where it may either be stored via binding to ferritin or cross the membrane and reach the systemic circulation. Quite hypothetically another type of Fe 3+ transport across the intestinal epithelium could involve the cellular endocytosis of a Fe 3+ carrier, e.g. nano-or microparticulate. From here, the importance is understood of the pharmaceutical formulation which should directly carry the ferric ion in the intestine and promote its absorption. The formulation should not release the Fe 3+ before reaching the general circulation that is the site of action. Therefore, to evaluate the ability of the carrier to transport Fe 3+ across the epithelium, an ex vivo model based on excised rat intestine could be more predictive. The present work compares the data obtained by the two models, namely that based on the Caco-2 cells monolayer and that based on the excised rat intestine, to understand the mechanism of the permeation of iron and to compare the bioavailability of the innovative oral iron formulation based on Sucrosomial ® Iron (SiderAL ® ) with different iron formulations.
Methods
To determine iron uptake by Caco-2 cell monolayer, a previously reported method was used [1] . Tested samples are listed in Table 1 .
Each sample contained a different quantity of iron; therefore, in order to make homogeneous comparison between formulations, in each experiment an equivalent dose of 200 µg of iron was used. The experimental protocol used is shown in Figure 1 . Briefly, Caco-2 cells were seeded at a density of 105 cells/well in 12-well plates, maintained in cell culture medium and used in the iron uptake experiments at 14 days post-seeding. Immediately before the intestinal digestion period, the growth medium was removed and a sterilized insert ring was inserted creating the two-chamber system. A 1.5-mL aliquot of the intestinal digest was pipetted into the upper chamber and the insert ring and digest were removed. After 24-h incubation, cells were harvested for analysis. Each treatment was performed in duplicate for each replication of the experiment. Caco-2 cell ferritin content was measured through an enzyme-linked immunosorbent assay (ELISA) kit (USCN Life Science, USA) following the manufacturer's instructions. For permeation studies, the intestinal mucosa was excised from non-fasting male Wistar rats weighing 250-300 g. Rats were killed and the first 20 cm of jejunum was immediately removed. The excised intestine was cut into strips of 1.5 cm, rinsed free of luminal contents, and mounted in Ussing-type chambers (0.78 cm 2 exposed surface area) without stripping off the underlying muscle layer. One milliliter of phosphate buffer pH 6.8, 0.13 M, made isotonic by the addition of sodium chloride (PBS 6.8), was added to the apical side and 3 mL of a phosphate buffer solution pH 7.4, 0.13 M, isotonic (PB 7.4), was added to the basolateral side (acceptor medium). In order to ensure oxygenation and agitation, a mixture of 95% O 2 and 5% CO 2 was bubbled through each compartment. The Ussing chambers were then placed in a water bath at 37°C. After a 20-min equilibration period, the medium in each apical compartment was replaced by 1 mL of pre-thermostated sample dispersion, (corresponding to 200 µg of iron). The apical to basolateral transport of Fe 3+ was investigated. At 30-min intervals for a total of 240 min, 1 mL sample was withdrawn from the acceptor compartment and substituted with an equal amount of fresh pre-thermostated medium. The permeated Fe 3+ amount was determined by a previously described method [3] .
Results and discussion
Data on iron uptake by the Caco-2 cell monolayer are shown in Figure 2 , where it can be seen that Caco-2 cell monolayers treated with SRM were able to significantly increase ferritin expression about 7.4 times than those treated with ferrous sulfate (FS) (Figure 2 ).
Among various ex vivo intestinal epithelium models, the excised rat jejunum model was chosen for the permeability studies because its tight junctions are similar, in tightness and number, to those of the human jejunum. The sample SRM showed a higher effectiveness in enhancing Fe 3+ permeability across the excised rat intestine than samples SLP, SRMS, and SUN.
Conclusions
The data described in this work shows that Sucrosomial ® Iron formulation promotes Sucrosomial ® Iron absorption across the intestinal epithelium. Sucrosomial ® Iron supplementation in anemic patients with celiac disease not tolerating oral ferrous sulfate
Luca Elli
Center for the Prevention and Diagnosis of Coeliac Disease, Gastroenterology and Endoscopy, Unit Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy
Celiac disease (CD) is a common autoimmune disease of the small bowel. Its presentation is extremely heterogenous with a broad range of manifestations with variable severity ranging from asymptomatic individuals to severe malnourishment or infertility [1] . The worldwide prevalence of CD is difficult to estimate and ranges from 1% to 3% of the general population in Europe and the USA [2] [3] [4] [5] [6] . CD may present at any stage of the life; clinical pictures are defined as: classical, particularly common among children, characterized by malabsorption (diarrhea, statorrhea, lack of appetite, growth retardation, and deficiencies in fat soluble vitamins, iron, calcium, and folic acid) and atypical, more common during adolescence and adulthood and presenting with laboratory abnormalities, irritable bowel syndrome, osteopenia, fertility problems, and iron deficiency anemia (IDA) [7] . Both genetic and environmental factors are involved in the development of CD. The disease is triggered and maintained in genetically susceptible individuals, by an immunological response following the ingestion of wheat gluten and similar alcohol soluble proteins (prolamines) [8, 9] . All patients express the human leukocyte antigen (HLA) type II DQ2 and/or HLA-DQ8 haplotypes [12] . Gluten peptides, after being deamidated by the transglutaminase 2 (TG2), bind HLA-DQ2 and HLA-DQ8. The consequent result is a destructive intestinal CD4+ T cell response [8] . After their activation, the CD4+ T cells produce cytokines, which support an inflammatory cascade with an intestinal inflammation. All this mechanism results in the alteration of the intestinal mucosa, characterized by villous atrophy, crypt hyperplasia, and infiltration of inflammatory cells [10] . CD is currently diagnosed with IgA anti-tissue transglutaminase (tTG) serology tests, followed by confirmatory biopsies of the duodenal bulb and second part classified by the Marsh classification [11] . CD frequently presents IDA, which usually reverts with a gluten-free diet (GFD). However, some patients present persistent IDA despite their clinical responsiveness to GFD. The contributions of malabsorption, inflammation, or genetics to CD-associated IDA remain unclear, although response to iron supplementation could be improved by the use of a tolerated iron or by the use of an iron formulation increasing the intestinal absorption [12] .
Experimental section
Sucrosomial ® Iron (Sideral ® Forte), a preparation of ferric pyrophosphate conveyed within a phospholipid membrane associated with ascorbic acid, is a new-generation oral iron which shows a high gastrointestinal absorption and high bioavailability with a low incidence of side effects due to lack of any direct contact with intestinal mucosa. In comparison with the other standard oral iron preparations, Sucrosomial ® Iron seems to be a promising new strategy of iron replacement in CD patients. The ongoing study treated with Sucrosomial ® Iron treated CD patients with IDA and a previous therapeutic failure using sulfate iron tablets. It was a prospective open study. All patients were following a strict GFD for at least 12 months with normalization of anti-transglutaminase IgA. Moreover, consecutive enrolled patients were previously investigated by means of duodenal histology to look for possible correlations with atrophy degrees (Marsh scale). Clinical and demographic data were recorded, and symptomatic response to iron tablets was evaluated through 10-cm long visual analog scales (VASs). Evaluated symptoms were: diarrhoea, constipation, epigastric, and abdominal pain, stool consistency satisfaction. A specific VAS evaluated general well-being. Other causes of IDA were investigated when clinically indicated. Associated vitamin or folic acid deficiencies were looked for and excluded. Primary outcome of the study was Hb levels; secondary outcomes were the levels of symptomatic VASs. Nowadays, 34 treated CD patients have been enrolled (33 females, 42 ± 9 years of age). In total, 18 (53%) subjects reported previous side effects with sulfate iron (all females, 44 ± 10 years of age) and thus received Sucrosomial ® Iron (Sideral ® Forte 30 mg); 16 (1 male, 41 ± 8 years of age) were administered with sulfate iron tablets (ferrograd 105 mg) once a day for 90 days. Patients were followed after 45 and 90 days from the beginning of the supplementation. No statistical differences were present between the two groups about demographic, clinical characteristics, smoking habits, and number of used tampons. At enrolment, Hb was 10 ± 1 g/dL, Ht 34% ± 3%, MCV 74 ± 5 fl, iron 46 ± 27 g/dL, transferrin saturation 11% ± 7%, ferritn 12 ± 14 ng/mL. Both therapies induced a statistically significant increase of Hb 12 ± 1 and 12.3 ± 1 in patients administered with Sucrosomial ® Iron and sulfate iron, respectively. No variation of VAS was evidenced between patients assuming sulfate of Sucrosomial ® Iron. Only well-being VAS significantly increased, independently by the type of supplementation from 4 ± 2 to 6 ± 2.
Among CD patients, 12 (33%) maintained villous atrophy in spite of strict GFD (Marsh 3a, 3b or 3c); 6 assumed sulfate iron and 6 sucrosimial iron. Also, in this case, both the therapies significantly increased the Hb levels and other iron status parameter. Also, the levels of Hb after treatment did not differ between patients with or without duodenal atrophy.
In conclusion, the presented preliminary findings indicate that Sucrosomial ® Iron is effective and well tolerated in CD patients with a previous failure of sulfate iron. 
Introduction
In the postoperative period, all the techniques of bariatric surgery induce a significant reduction in the intake or absorption of most of the nutrients. Therefore, bariatric surgery can be associated with a risk of nutritional deficiency, which increases over the years. One of the nutrients whose absorption is affected in a significant way is iron, and the women of childbearing age are the most vulnerable. The daily recommendation of iron intake in adults is 8 mg a day for men and women more than 50 years, and 18 mg per day for women of age less than 50 years. The incidence of iron deficiency and anemia after bariatric surgery is variable according to the type of surgery and the time after the surgery. For instance, after a Roux-en-Y gastric bypass (RYGB), iron deficiency anemia is diagnosed between 10% and 40% of all the cases. Bariatric surgery techniques produce changes of the digestive tract and dietary habits that favor the iron deficiency. These changes are: (a) intolerance to red meat, leading to a decrease in the intake; (b) decreased gastric acid secretion by resection of the proximal stomach, with the consequent relative deficit of parietal cells and iron absorption deficiency; (c) exclusion of the duodenum, which is the main place of molecular iron and heme iron absorption. Most of the patients, especially women of childbearing age, require oral iron supplementation after the bariatric surgery.
Additionally, a non-negligible percentage of women, who previously underwent bariatric surgery, require parenteral iron therapy supplementation until the establishment of the menopause. This fact is due in part to lower pre-surgery iron deposits in obese patients, a phenomenon which also translates into a great variability in the time of occurrence of the deficit (from months to years). Also, most of the obese women who undergo bariatric surgery restore the menstrual period in almost 40% of the cases after a 4,6% weight loss. In many cases, despite taking high oral doses of conventional iron supplementation, often causing gastrointestinal intolerance, they fail to achieve optimal levels, requiring therefore chronic parenteral therapy.
In our series of patients (1100 patients who underwent bariatric surgery since the year 2000 until today), about 120 women of childbearing age, require parenteral treatment with intravenous iron every 3 months, chronically, until the menopause is installed. The administration of intravenous iron, in the day hospital, takes between 2 and 3 hours, for 2 consecutive days, every 3 months, which represents an important distortion of work and daily life of the patients.
Sucrosomial ® oral Iron may represent a treatment alternative in these cases. Due to its new technology, based on the contact of sucrosome with intestinal cell membrane, the 'usual mechanisms' of intestinal absorption of the iron are not so important (such as gastric acid secretion, duodenum).
Therefore, the bioavailability of Sucrosomial ® Iron rises to 3.5 times compared with the conventional iron. Sucrosomial ® Iron also has been proven to be effective and well tolerated, compared with oral supplements of conventional iron in pregnancy, newborn, infant, chronic kidney disease, and inflammatory bowel disease. This form of oral iron has demonstrated its effectiveness even against conventional iron in patients with intravenous therapy.
To our knowledge, to date, there is no study using Sucrosomial ® oral Iron in patients undergoing bariatric surgery. In order to shed light on this issue, we have designed a single-center, open, prospective, interventional trial, including 40 women of childbearing age, who previously underwent RYGB, and currently require chronic intravenous iron therapy. The subjects were divided into two parallel groups: 20 cases and 20 controls matched by age, previous level of hemoglobin (Hb), years after surgery, and percentage of weight lost. The 20 cases were discontinued from the parenteral iron treatment and were treated with oral Sucrosomial ® Iron 28mg/day for three months. The 20 controls continued with 300mg iron sucrose endovenously every 3 months. Total hemoglobin (Hb), ferritin, and transferrin saturation index (TSI) were determined before and after 3 months of treatment in both groups, as well as tolerability.
Results
No significant differences were seen between the levels of Hb (12. 
Conclusion
Our study suggests that oral Sucrosomial ® Iron might represent an alternative therapy in patients who require parenteral treatment with iron after bariatric surgery.
Final remark: Sucrosomial ® Iron might be an alternative treatment in patients with severe iron deficiency after bariatric surgery, which currently requires parenteral iron therapy due to intolerance to existing oral products or therapeutic failure. At the same time, it might help to reduce healthcare costs and improve the quality of life of these patients.
Efficacy and tolerability of Sucrosomial ® Iron supplementation in IBD patients with iron deficiency anemia and intolerance to iron oral salts
Guillermo Bastida Paz
Unidad de Enfermedad Inflamatoria Intestinal, Hospital Universitario y politécnico La Fe, Valencia, Spain
Anemia is the most frequent systemic complication in inflammatory bowel disease (IBD) [1] [2] , most of all in patients with Crohn's disease (CD) [3] . Its prevalence is quite variable in the different studies, according to its evaluation criteria and the types of patients included [4, 5] . A systematic review of the literature describes prevalence of anemia in IBD of 16% in outpatients with IBD and of up to 70% in inpatients. If we take into account that the main cause of anemia is IBD itself, we understand that the cause of the anemia in the majority of the patients is mixed, with an iron deficiency through continuous gastrointestinal losses associated to the anemia of chronic illnesses [6] . In addition, we must not forget that there are other causes of anemia such as the deficiency of vitamin B12 or of folic acid, malnutrition, the malabsorption or the ingesting of several medications (e.g. salazopyrine or thiopurines). The importance of anemia, even in non-anemic iron deficiency, resides in the serious disruption of quality of life that it implies. Actually, the presence of anemia can condition a disruption of quality of life similar to that of advanced cancer patients [2] . This is a very important aspect, since not long ago the presence of anemia was only considered a marker of the activity of IBD, on occasion going unnoticed, in such a way that it was assumed that a certain anemia represented a normal discovery in IBD patients and, as such, did not require treatment. Now, it is well known that iron deficiency anemia should be treated with iron as soon as it is detected. Likewise, the therapeutic objective of the treatment should be to completely cure the anemia and the iron deficiency, and not only to partially raise the hemoglobin or ferritin numbers.
The treatment of the anemia should be started once the cause in known. In the case of treating an iron deficiency anemia, iron should be administered at the same time as the medication to control the inflammation.
Intravenous iron is very quick and efficient both for curing anemia and for maintaining the iron deposits in IBD patients [6] . Because of its cost, and because of the need for it to be administered in a hospital, current guidelines [1] recommend the administration of intravenous formulas for those patients in which hemoglobin numbers are lower than 10 g/dL, in those who tolerate iron orally or in those who require erythropoiesis-stimulating agents [1] . The majority of the patients is going to have mild anemia and will be treated with oral iron [7] . Oral iron is an efficient, simple, cheap, and safe treatment. The efficiency of oral iron varies between different studies. For example, in a study carried out in Spain, oral iron managed to normalize hemoglobin numbers in more than 85% of patients. In this study, oral iron was well tolerated, without assessing the activity of IBD and with just 5% withdrawal through intolerance. The patients that did not tolerate or did not cure their anemia with oral iron received intravenous iron with excellent results [7] .
However, these excellent results were not reproduced in all studies and undoubtedly oral iron presents clear and significant limitations [8] . One of its greatest limitations resides in the fact that a considerable percentage of IBD patients show poor tolerance to treatment with oral iron. In fact, on many occasions it can cause diarrhea, constipation, or abdominal pain, on the one hand hindering the performance (and with this real efficiency) and on the other it can mislead us with an outbreak. In fact, a systematic review describes that the appearance of secondary effects lead to the suspension of oral iron in up to 21% of patients with CD [4] . This percentage can reach a significant magnitude, for example, Lugg et al. describe the failure of oral iron in controlling anemia in two out of every three individuals with IBD, due in part to the secondary effects, which appear in more than half of its patients [9] . These secondary effects could be related to experimental data and suggest that the iron that is not absorbed could be toxic to intestinal mucous and even precipitate outbreaks of IBD [10] .
For all of these reasons, we understand that a new oral iron formula, with better tolerability, would be of great interest due to the higher frequency of anemia and iron deficiency of patients with IDB as well as the adverse effects associated to classic iron formulas with ferrous salts (ferrous sulfate, ferrous gluconate, ferrous fumarate, and ferrous lactate). In this regard, a recent formula, Sucrosomial ® Iron, could have some advantages. This is a Sucrosomial ® ferrous pyrophosphate, which contains 30 mg of iron that is covered in sucrosoma. The sucrosoma is formed by a liposome, a spherical structure of a phospholipidic nature similar to those cell membranes of the human body, which are immersed in a matrix of sucrose esters of fatty acids that allow it to cross the gastric acid barrier, reaching the small intestine unscathed and avoiding the pro-oxidant effect of other iron salts. Once there, the sucrosoma and the iron that it contains are integrally absorbed through the intestinal M cells, without the need for specific transporters [11] . The M cells, due to their low lysozyme content, can transport antigens with almost no enzymatic degradation and allow their liberation without modifying the lymphatic system. This differential absorption of the Sucrosomial ® Iron gives it greater availability. Therefore, the protection of the sucrosoma avoids the appearance of the classic secondary effects of the treatment with other iron salts allowing the microelement to overcome unscathed the gastric environment to be directly absorbed into the intestine and directly liberated into the liver [12] .
An observational and multicentric study is currently being In total, 79.5% of the patients showed symptoms of iron deficiency anemia. Asthenia was the most frequent symptom among the patients, present in all patients, followed by difficulty in concentrating and irritability in 48.4% and 45.2%, respectively.
The patients were treated with a daily dose of Sucrosomial ® Iron over 3 months. The majority of the patients (90.5%) performed well. The tolerability of Sucrosomial ® Iron, the primary objective of the study in this population of patients intolerant to other oral iron formulas was good. During the study, the general well-being of the patient was recorded. Almost all patients, 100% and 92%, had a good or slightly lower than normal opinion of the 4 and 12 weeks, respectively. Additionally, the percentage of the patients with gastrointestinal symptoms after taking the Sucrosomial ® Iron at 4 and 12 weeks (abdominal pain, constipation, loss of appetite, nausea, vomiting, change of color to the feces, or the presence of a metallic taste) did not increase over the monitoring.
Although the percentage of the adverse effects gathered was high (31 patients of 38 showed a total of 125 adverse occurrences over the course of the study), two-thirds of them, 66.4%, were of low intensity and only 6.4% were serious. The most frequent secondary effects were a change in color of the feces (63.2%), abdominal pain (44.7%), diarrhea (34.2%), constipation (23.7%), and a metallic taste (21%), although only 42.7% were found to relate to the case. In fact, in 93.6% of the occurrences, there was no change with regard to taking Sucrosomial ® Iron, 0.8% temporarily interrupted and 5.6% permanently.
In relation to the efficiency, one-third of the patients normalized the iron-deficient anemia data in 12 weeks. Hemoglobin values increased at 12 weeks from the average of 11.1 g/dL to 11.8 g/dL (p = 0.0023) and those of ferritin from 11.47 mcg/L to 13.1 mcg/L (Figure 1) .
The recovery of the data on iron deficiency was accompanied by an improvement in the questionnaires on quality of life. The average rating in the questionnaire on quality of life of IBD (CCVVEII-9) improved from 61.2 points to 66.8 points on the final visit. The generic questionnaire on the quality of life, the EuroQoL, improved in all dimensions (mobility, daily activities, pain/discomfort, and anxiety/depression) except in personal care (Figure 2 ). Therefore, Sucrosomial ® Iron is well tolerated in patients with IBD with prior intolerance to oral iron, and should be considered as an alternative for the treatment of iron deficiency anemia in those patients who do not tolerate classic prepared doses of oral iron.
Iron parameters in cancer patients and prediction of hemoglobin response Paolo Pedrazzoli, Simona Secondino, Sara Delfanti, Giovanni Rosti SC Oncologia, Fondazione IRCCS Policlinico S. Matteo, Pavia, Italy Anemia is common in cancer patients, and is associated with significant decrease in quality of life (QOL) and a negative impact on prognosis. The etiology of cancer-related anemia is multifactorial, but in most cases it is a consequence of the chronic disease process associated with malignancy.
Alleviating anemia with erythropoiesis-stimulating agents (ESAs) improves energy, activity, and overall QOL, particularly among patients with mild-to-moderate anemia, and facilitate patient coping with active treatments. However, research suggests that anemia is still under-recognized and undertreated. This may be partly due to the limitations of current ESA therapy, which includes a large percentage of patients who do not respond to this treatment, the need for frequent dosing, and the relatively slow time to response. Adequate patient selection for treatment with ESA or other drugs/procedure is of pivotal importance in this setting.
Dysregulations of iron metabolism causing iron deficiency represent a major cause of anemia of chronic diseases (ACDs). Also, data from the dialysis and cancer populations has clearly shown that an important factor which seriously limits response to ESA is functional iron deficiency (FID), which is an imbalance between iron needs in the erythropoietic marrow and iron supply. FID may be either preexisting or occurring during ESA therapy, when red cells are produced at a rate that outstrips labile iron availability. As a consequence, iron supplementation may still be required to achieve or maintain an optimal response to ESA. In anemic cancer patients, iron deficiency has to be investigated by dosing transferrin saturation, a parameter that is modestly influenced by inflammation. Ferritin, in contrast, belongs to the group of acute-phase proteins and often does not reflect iron stores in cancer, due to its interdependence with inflammatory reactions. The iron regulatory peptide, hepcidin, is the key factor underlining the occurrence of iron dysregulation in the ACDs, including cancer. Hepcidin is upregulated in ACD, resulting in the inhibition of iron transport across cell membranes, which decreases the accessibility of storage iron and gastrointestinal absorption of dietary iron, leading to an increased frequency of iron-restricted erythropoiesis, especially during therapy with ESA. Hepcidin disregulation may well represent the mechanism by which oral iron supplementation has been reported ineffective in cancer patients.
Prospective trials published over the last decade demonstrate that anemic patients with cancer undergoing chemotherapy and receiving ESA respond better, without additional toxicity, when parenteral iron is administered. Such benefit is more relevant when FID is present at baseline but appears to be independent of baseline iron variables in one large study. This issue is clinically relevant because appropriate iron supplementation, apart from allowing more patients to benefit from ESA therapy, may represent a strategy to improve the cost effectiveness of ESA in oncology, as it has occurred in nephrology. However, the use of iron supplementation during treatment with ESA is not rigorously pursued in anemic patients with cancer as it has in chronic kidney disease. This underuse is likely to be related to: (i) the false perception that cancer patients do not have decreased iron stores (as measured by serum ferritin) and therefore thought not to require iron supplementation during ESA therapy, (ii) the often misinterpreted incidence and clinical nature of serious adverse events of intravenous iron, (iii) the lack of studies demonstrating the efficacy of traditional oral iron agents to favor response to ESA.
Novel iron preparations capable of increasing iron absorption and bioavailability, including those carried by a phospholipid plus sucrester membrane, may well facilitate a more widespread use of iron supplementation in cancer anemia. A randomized study is currently ongoing aimed to define the potential benefit of Sucrosomial ® Iron in improving response to ESA in anemic cancer patients.
Introduction
Anemia is a common manifestation of cancer patients and is usually associated with advanced disease, malnutrition, and poor prognosis. It is one of the reasons for fatigue, delay/ reduction and change in dose intensity of cancer treatments, poor activity of radiation therapy due to reduced oxygen effect, increase use of blood transfusions, and finally of rise of financial burden in oncology setting. Rapid correction of hemoglobin (Hb) levels is necessary for patients' well-beings, and needs iron plus or minus erythropoiesis-stimulating agents (ESAs) and eventually, if they do not permit to correct Hb, red blood cells (RBCs) transfusions. Usually, ESAs associated with parenteral iron are appropriate to treat moderate (grade (G2)) anemia, conversely more severe and symptomatic grade of anemia (G3-4) needs prompt transfusions. ESAs significantly reduced the use of RBC transfusions (relative risk (RR) 0.65, 95% CI 0.62 to 0.68) according to a 2012 Cochrane metaanalysis [1] . Nowadays, in chemotherapy-related form of anemia, parenteral iron has showed a better and rapid response of ESAs agents according to a meta-analysis of randomized trials [2] . Iron should be given during ESA therapy, if necessary, in order to maintain a transferrin saturation of ≥20% and a serum ferritin level of ≥100 ng/mL. The reason of failure of oral iron formulation in cancer anemic patients seems related to the hepcidin protein, an acute-phase protein produced primarily by the liver. Several observation suggests that hepcidin, and perhaps other regulatory molecules produced in the liver [3] [4] [5] , plays a major role as a negative regulator of intestinal iron absorption and iron release from macrophages [6] [7] , by interacting with, and inactivating, the iron export protein ferroportin [8] . Molecular-targeted agents as monoclonal antibodies (e.g. anti-HER2, epidermal growth factor receptor (EGFR), or vascular endothelial growth factor (VEGF) agents) or small molecules (multi-target) tyrosine kinase inhibitors (e.g. sunitinib or sorafenib) are able to interfere with specific pathway leading to a reduced/altered erythropoiesis as reflected by high rate of G1-2 anemia in clinical trials. However, the use of EPO with new molecular agents is not currently labeled, and its safety with anti-angiogenetic therapies is debatable, due to a possible growth stimulation of EPO mediated by EPO receptors (EPO-R). In this setting, not functional EPO-R but EphB4 protein, working as an EPO-R promoting tumor growth and progression via Stat3 signaling, was recently discovered by Pradeep and colleagues ( Figure 1 ). In particular, abundance of EphB4 receptor on human breast and ovarian cancer tissues predicted poor survival, in particular, when EPO was associated [9, 10] . As for now, data with EPO in patients treated with targeted agents for solid tumors were ever being conducted, and the treatment of these emergent forms of anemia is unknown.
Etiology and frequency of anemia with molecular agents
The causative role of anemia with molecular agents is partially unknown, but the general opinion is that they can interfere with myelo-and erythropoiesis in bone marrow. If other etiologies cannot be excluded (microangiopathic hemolytic anemia or macrocytic anemia associated with sunitinib therapy [11] [12] [13] [14] [15] [16] [17] ), the main reason seems related to the interference with the FLT-3 pathway. Fms-like tyrosine kinase 3 (known as FLT-3 or CD 135) is a cytokine receptor that belongs to the receptor tyrosine kinase class III. CD135 is the receptor for the cytokine Flt3 ligand (FLT3L). It is expressed on the surface of many hematopoietic progenitor cells. Signaling of FLT3 is necessary for the proper development of hematopoietic stem cells and progenitor cells. An old study in rabbit showed that hematopoietic recovery occurred after total body irradiation if protected by FLT-3 ligand, and suggests a radioprotective clinical potential of FLT3 receptor [18] .
Analyzing data from n = 92 prospective series or phase II-III trials that included common labeled targeted agents used as single agent, for the treatment of common solid malignancies, an high rate of all grades and G1-2 anemia events were found (Petrelli personal communication). The risk was overall by 32% (all grades) and by 22% for G1-2 events. Risk is particularly relevant with mTOR inhibitors (e.g. everolimus) and multitarget tyrosine kinase inhibitors (e.g. sunitinib), where the risk of treatment-related anemia were 31.7% and 38.6% (Figures 2  and 3 ). Conversely, risk with new immunotherapies is low (<10%).
Risk was largely associated with agents targeting multiple pathways as VEGFR, RET, cKIT, FLT-3, CSF-1R that likely interfere with myelo-and erythropoiesis as previously described above. The hypothesis of targeting FLT-3 and its downstream pathway is confirmed by the different toxicity profiles of sunitinib and pazopanib, the last targeting VEGFR1,2,3, PDGFR and c-KIT but not FLT-3, an exquisite target of sunitinib. The value of Hb, fall down the 2 weeks after the cycle of sunitinib (4-weeks-on and 2-weeks-off schedule), conversely, the anemia levels during pazopanib therapy remained quite steady during Figure 2 . Pooled frequency of anemia in studies with multi-target VEGFR inhibitors.
treatment, and largely above the lower normal limit in the COMPARZ study [19] .
Therapy considerations
Treatment of anemia with targeted agents is commonly not conventional. In fact, ESAs are not labeled for this indication and blood transfusions are needed only for lower Hb levels (G3-4 anemia or symptomatic anemia). However, a preemptive strategy can be suggested due to high risk of fatigue observed with these agents that could worsen anemia symptoms [20] . Published guidelines regarding management of anemia with sunitinib suggest that G3/4 anemia usually does not require relevant dose modification; however, because of concern about the potential toxicities and angiogenesis triggering, the use of ESAs should be cautioned [21] . Baseline evaluation of nutritional status, iron balance, B12, and folate deficiency should be performed. Chronic bleeding must be promptly recognized and treated (e.g. with palliative radiotherapy for example), and treatment did not start in presence of risk of bleeding. Seldom a blood transfusion is needed (but possibly avoided if not necessary) before starting treatment, and iron supplementation can be offered. In particular, Sucrosomial ® Iron is an attractive way of iron administration in cancer patients. Pyrophosphate Sucrosomial ® Iron (Sideral forte ® ) is composed of protected iron and vitamin C, useful in case of deficiency or increased requirements. The iron, included is uniquely coated using a liposomal technology that allows the molecule to pass through the stomach, avoiding any gastrointestinal irritation, to be directly absorbed through the lining of the digestive tract. In particular, Sucrosomial ® Iron has been showed to be effective in a similar way to intravenous (IV) iron when used in association with epoetin alfa in patients with refractory anemia. In particular, a clinical, feasibility study in cancer patients treated with molecular agents seems to be urgently needed in medical oncology to verify safety and efficacy in anemic patients with metastatic tumors.
Conclusions and future perspectives
In conclusion, mild anemia is a common event in patients treated with targeted therapies for solid tumors (up to 40% of patients showing anemia adverse event mainly of low grade). Early treatment of this hematological toxicity is of paramount importance due to deterioration of quality of life; increase of fatigue and cost saving with transfusion prevention. Due to lack of a standardized treatment, not labeling of ESAs agents and largely unknown cause of anemia, the treatment is a challenge. Use of the sucrosomial iron in patients treated with tyrosine kinase inhibitors could be an appealing way to treat anemia associated with these agents that could rise up to 50% with sunitinib. A prospective observational study was launched in 2014 at Oncology Unit of Treviglio
Hospital with Sideral forte ® (one tablet daily for 3 months)
for patients with mild (G1: Hb level 10-12 g/dL) anemia before starting chemotherapy for solid tumors. The first series of patients treated (n = 10) showed a good tolerability and no fall of Hb below 10 g/dL after 12 weeks (Petrelli, personal communication).
In the absence of proper guidelines, preemptive use of iron, schedule changing (e.g. with sunitinib for example), correction of Hb level before starting with treatment, and short-dose interruption/reduction of these drugs should be implemented to treat hematological toxicities associated with these treatments. 
Patient blood management. Strategies and protocols to improve hemoglobin levels Introduction
Preoperative anemia or suboptimal hemoglobin (Hb) and perioperative allogeneic blood transfusion (ABT) are both identifiable and preventable surgical risks. There is an increasing evidence that preoperative anemia is associated with increased patient morbidity and mortality following surgery. Patient blood management (PBM) is a multimodal approach to address this issue. PBM is based on three pillars of medical care: the detection and treatment of this perioperative anemia; the reduction of perioperative blood loss; and harnessing and optimizing the patient-specific physiological reserve of anemia, including restrictive Hb transfusion triggers and autologous transfusion. All those different measures included in these three pillars can be applied in three moments: before, during, or after the surgery or invasive procedure. All these complementary strategies must be part of a multimodal program focus on the major actor: our patient. The objective of this lecture is briefly reviewing the efficacy, safety, and recommendations of one of the PBM pillar: the stimulation of erythropoiesis and iron treatment. Standard operating procedures, multimodal strategies, and protocols are needed to improve the Hb perioperative levels to avoid (or to reduce to minimum) ABT and to achieve the best clinical outcome. Iron therapy is one of the successful clues of these programs.
Myths, legends, and facts of blood transfusion
The phrase 'one blood donation saves three lives' has been frequently repeated, but in light of a wealth cumulative of evidence blood transfusion may no longer be the first choice today [1] . Blood transfusion has become a routine medical response despite cheaper and safer alternatives in some settings. It has become apparent that the risks associated with ABT may not be outweighed by the potential benefits in many patients who are routinely transfused. [2] . This classical 'liberal' use of blood has not been based upon scientific evaluation of benefits neither weight its real risks. Preoperative anemia is still frequently ignored, with indiscriminate allogeneic blood transfusion used as a 'quick fix,' ignoring that ABT is a transitory measure. Blood is a precious 'gift' -from healthy, voluntary, altruist, and generous donor, but it is not free of risk neither free of increasing costs -with an ever limiting supply due to the aging population. Ethical code invites us to 'prescribe regimens for the good of my patients according to my ability and my judgment and will do no harm or injustice to them' [1] .
Transfuse or not transfuse is not the unique question. Decisions to transfuse should be based on assessment of an individual patient including their underlying cause of anemia, tolerance, speed, and treatment availability. Our objective must improve the patient's conditions to reduce the transfusion needs. Iron deficiency anemia must be one of our therapeutic targets. We must also treat the underlying cause, not only the figure (Hb level at the CBC). According to the American Association Blood Banks (AABB) recommendations, please 'Focus on Your Patient, Not the Transfusion' (Table 1) . [3] We must not transfuse red blood cells for iron deficiency without hemodynamic instability. Preoperative patients with iron deficiency and patients with chronic iron deficiency without hemodynamic instability (even with low Hb levels) should be treated with iron and not with transfusion. There is high quality evidence that demonstrates a lack of benefit and, in some cases, harm to patients transfused to achieve an arbitrary transfusion threshold. If necessary, transfuse only the minimum number of units required instead of a liberal transfusion strategy. This is first of the pillars of PBM.
Anemia. Is it normal?
The prevalence of preoperative anemia may be high among surgical patients, depending on the patients' comorbidities, gender, age, and the underlying pathology for which they require surgery [4] . This preoperative anemia is quite common (20-50% depending on conditions) and is an independent risk factor for morbidity and mortality [5, 6] . The Hb level is an independent transfusional risk factor and there is a dose-dependent relationship between postoperative complications and the ABT [4, 5, 6, 7] . Iron deficit has been described as a nosocomial infection factor. The procedures in orthopedic and trauma surgery, vascular, cardiac, or oncological surgery can cause significant blood loss and provoke a postoperative acute anemia, or aggravate previous preoperative anemia, which will increase the requirements of ABT. There is increasing evidence that preoperative anemia is associated with increased patient morbidity and mortality following surgery. Also, ABTs are associated with a worse prognosis, including all-cause mortality, cancer-related mortality, and cancer recurrence -mainly in gastric, colon, and prostateat 1 and 5 years [5] .
In a recent study [6] , a total of 2,225,054 total joint arthroplasties (TJAs) cases were identified from 1993 till 2011. Onestage bilateral TJA (OR, 3.30), anemia due to chronic blood loss (OR, 2.69), deficiency anemia (OR, 2.59), and Charlson comorbidity index (OR, 1.24) were independent predictors of ABT (p < 0.001). RBC transfusion was an independent predictor of in-hospital mortality (OR, 1.54).
Postoperative anemia is more frequent (till 90%) and must be corrected, which does not necessarily imply that shall be done by the administration of ABT (only if clinically is needed: 'restrictive transfusion criteria').
Patient blood management (PBM)
These clinical, financial, and logistical disadvantages of ABT have promoted the development of generically known as PBM multidisciplinary and multimodal programs whose aim is to reduce or eliminate the need for ABT and improve clinical outcome [1] [2] [3] [4] [5] [6] [7] . PBM has been the evolution of the old 'Blood Saving Program' [1, 2, 7] .
These programs are supported by the application of four groups of perioperative measures: (1) use of 'restrictive' transfusion criteria (administer the minimum effective dose guided by clinical signs or symptoms); (2) stimulation of erythropoiesis (diagnosing and treating the perioperative anemia); (3) reducing bleeding (improving the hemostasis and avoiding the hyperfibrinolysis); and (4) autologous blood transfusion [7] .
PBM is an evidence-based approach to optimizing the care of patients who could or might need transfusion. A focus on improved patient outcomes and economic and operational pressures are leading key industry thinkers to examine appropriate blood usage with new interest. Hospitals are eager to improve patient safety and clinical outcomes, while also reducing the need for allogeneic blood components. PBM programs can achieve these goals by reducing variation in transfusion practice and managing patients with no transfusion -and, if appropriate, transfusion -treatment modalities. [7] Assessment and management of preoperative patients involve maximizing Hb levels to prevent anemia and optimizing coagulation function to limit bleeding. Starting with the primary care physician, the health care team supporting medical and presurgical patients should focus efforts on determining whether there is a reason to suspect any medical conditions that might predispose the patient to transfusion [7] [8] . Among the various strategies utilized in PBM, perhaps the most important is the timely detection and management of anemia [8] .
As any leading organization in the education of health care professionals about blood management and utilization review, the scientific societies related with ABT (like the American Association of Blood Banks) must offer resources that address the various aspects of PBM, helping members achieve their goals of optimizing patient outcomes, preventing unnecessary blood usage and auditing physician compliance with established criteria for transfusion [3, 6, 7] .
The PBM coordination requires support from hospital administrators (facilitating organization), health authorities (reallocating funding and providing regulations), and medical societies (offering advice to health authorities and developing clinical guidelines). Continuing medical education should be offered to health professionals in order to refresh and update knowledge on different perioperative strategies within each pillar committing to the program [8] .
Perioperative stimulation of erythropoiesis
Perioperative stimulation of erythropoiesis is the second fundamental pillar of PBM program. Normal erythropoiesis needs a healthy bone marrow with an adequate supply of various nutrients (iron, vitamins C, B1, B6, B12, D, and folic acid), and hormones (erythropoietin, thyroid hormones, and steroids). In the absence of information on other hematinics, only the possible benefit of oral and IV iron administration to reduce transfusion rate has been studied.
Diagnosis and treatment of perioperative anemia
In patients scheduled for any major surgery, should investigate the presence of preoperative anemia at least 30 days before surgery, for differential diagnosis and appropriate therapy, if needed (GRADE 1C) [8, 11] . Faced with an unexpected anemia, an elective surgical procedure should be postponed until it has been properly classified and treated.
Usually, the presence of anemia is diagnosed if Hb level is under 13 g/dL in men or under 12 g/dL in women. Perhaps, we need a different definition in surgical patients and a higher Hb level objective. Women have a lower tidal volume than men, while blood loss in these surgical procedures is similar for both genders. We must optimize their red cell mass.
Therefore, for women scheduled for major surgery, like arthroplasties, 'anemia definition' should be at least the same as for male patients; i.e. Hb <13 g/dL. Some authors invite to change the term 'preoperative anemia' by 'suboptimal level of preoperative Hb' when it is <13 g/dL. Consequently, the aim of preoperative treatment should be to optimize to reach a level of Hb ≥13 g/dL (closer to 14 g/dL) and minimize the risk of transfusion without increasing the risk of thrombosis.
In the case of postoperative anemia, the goal of treatment is to achieve the safe Hb levels that avoid any transfusion and the correction of anemia in the shortest time to facilitate functional recovery and enhance the quality of life. In this period, one should pay attention to drug interactions that may cause or worsen anemia.
Another important aspect, and frequently overlooked, is the diagnosis of hematinics deficiencies without anemia (iron deficit, B12 vitamin, or folate deficiency), since its correction is crucial to optimize preoperative Hb levels, especially in case of patients under treatment with recombinant erythropoietin (rHU-EPO), and to ensure and accelerate the recovery of postoperative anemia (Grade 1C) [7, 11] .
Iron therapy indications
Some studies have shown that for patients presenting with iron deficiency and iron deficiency anemia, administration of oral iron (ferrous salts 100-200 mg/day for 4-6 weeks) improves presurgical Hb levels, reduces transfusion rates and, in some cases, shortens the time spent in hospital [3, 4, 8, [12] [13] [14] .
If there is poor absorption or poor tolerance of oral iron or an accelerated response to treatment is required, preoperative IV iron supplementation, starting 3-4 weeks prior to the scheduled procedure, increases Hb levels and/or corrects anemia and reduces ABT requirements [1, 3, 4, 8] . The intramuscular route for iron administration is not more recommended [8] As for patients presenting with slight anemia (Hb between 10 and 13 g/dL), but without iron deficiency and/or with clinical or laboratory signs of inflammation, preoperative administration of rHU-EPO has been proven to increase effective and safety Hb levels and reduce the rate of ABT [7] [8] [9] [10] . The minimum effective dose of ESA for this indication is presently unknown, but it has been shown that most patients attain the target Hb level with only one or two doses [7] [8] [9] [10] . All patients under treatment with rHU-EPO must receive an adequate source of iron (and vitamins) to ensure a nice response and avoid reactive thrombocytosis.
Evidence and recommendations
The European Society of Anaesthesiology (ESA) Guidelines recommends treating iron deficiency by administration of oral or IV iron (GRADE 1B) [11] , but this recommendation must be tempered by the severity of the anemia, the type of surgery, and the time available to treat it. Faced with a preoperative iron deficiency anemia, whenever possible and the necessary time, consider the use of oral iron for its low cost and easy administration (Grade 2B) ( Table 1 ) [11] .
The update of Seville's Document [10] suggests the preoperative administration of oral iron to improve preoperative Hb levels and/or reduce transfusion rate (Grade 2B). In anemic colon cancer patients, the preoperative administration of oral iron (ferrous salts), starting 14-30 days prior surgery, improved the level of Hb and decreased ABT [12, 13] . In patients scheduled for total knee or hip arthroplasty, the administration of oral iron, together with a restrictive transfusion protocol, improved Hb levels, reduced transfusion rates and, in some cases, the length of hospital stay [14] .
However, sometimes, either by malabsorption, contraindication, poor tolerance, or short availability before surgery, has fully justified the use of IV iron instead of classical oral iron, with which the medullary response and repletion deposits will be faster (1-2 weeks) (Grade 2B) ( Table 2 ) [11] . In anemic patients scheduled for surgery, the administration of IV iron increases the Hb levels, the anemia was mostly corrected and reduced ABT needs.
Commentary
Although the orthodox view is that early preoperative anemia assessment (at least 1 month before surgery) [15] , classification, and management is preferred, data from more pragmatic approaches suggest that anemia treatment (mainly with iron) should always be attempted in any major surgical procedures, as any time may be a good time for patients to benefit from it.
The PBM multimodal programs must be well defined, adapted to the means of each hospital, the characteristics of our patients, and the experience of the health professionals involved. This is the right way to reach the objective of conducting major surgical procedures without the use of ABT, without complications and reducing costs.
Oral high-dose Sucrosomial ® Iron vs intravenous iron in sideropenic anemia intolerant/refractory to iron sulfate. Multicentric randomized study
Giulio Giordano
Regional Hospital 'A. Cardarelli', ASREM, Campobasso, Italy
Background
In iron deficiency anemia, support with intravenous iron allows a faster anemia correction and a faster ferritin increase than iron sulfate [1] [2] [3] [4] . Frequently, iron sulfate and intravenous iron generate adverse events as hypotension, urticarial reactions, shock, epigastralgia, constipation, or diarrhea [5] [6] [7] [8] [9] [10] [11] . High doses of oral iron frequently are poorly tolerated because of adverse events.
Aim
Aim of this study is to verify if high doses of oral Sucrosomial ® Iron are safe, cost effective, and well tolerated as standard doses of intravenous ferrigluconate in patients with iron deficiency anemia intolerant/refractory to iron sulfate.
Patients and methods
We considered two groups of patients (randomized 1:1) with iron deficiency anemia without other relevant comorbidities. In group A, M/F was 2/3, 15 patients had hemorrhagic gastritis, 8 hemorrhagic enteric bleeding angiodysplasia, 22 hypermenorrhea, median level of hemoglobin (Hb) was 8.5 g/dL (R 6.5-10), median ferritin level was 5 ng/mL (R 3-21), with a normal level of C- reactive protein (CRP) or erythrocyte sedimentation rate (ESR), and received sucrosomial iron 30 mg 4 tablet/day. In group B, M/F was 2/3, 18 patients had hemorrhagic gastritis, 6 hemorrhagic enteric bleeding angiodysplasia, 21 hypermenorrhea, median level of Hb was 8.2 g/dL (R 7.5-9.5), median ferritin level was 7 ng/mL (R 2-19), with a normal level of CRP or ESR, and received IV sodium ferrigluconate 62.5 mg IV in normal saline 100 mL in 3 h/day. The median treatment costs in each group were calculated considering the monthly global treatment cost for each patient in the treatment period. This provided an estimate of the costs, independent of the precise cost of the drug, but tied to the final outcome (efficacy) of the therapeutic strategy used during the observation period.
Results
In group A, 1 g Hb increase was observed after a median of 9 days (R 7-15) (Figure 1) , a target Hb level of 12 g/dL was achieved in a median time of 4 weeks (R 2-5) (Figure 2 ) with a median cost of €120/month (R 95-180), 12 (26%) patients showed adverse events (7 epigastralgia, 5 diarrhea). In group B, 1 g Hb increase was observed after a median of 7 days (R 6-11) (Figure 1) , a target Hb level of12 g/dL was achieved in a median time of 3 weeks (R 1.5-4) ( Figure 2 ) with a median cost of €300/month (R 250-380), 10 (22%) patients showed adverse events (2 hypotension, 2 urticaria and headache).
Conclusion
Oral high dose Sucrosomial ® Iron support is safe, fast, well tolerated, and cost effective as intravenous iron in sideropenic anemia. This study needs confirmation on a larger cohort of patients. 
Introduction
Anemia is a relatively common finding in patients with cardiac disease, affecting a third of patients undergoing elective cardiac surgery (CS). Currently, the reasons for this prevalence are not clear, may be related to age, comorbidities, previous treatment, or the cardiovascular disease process itself. However, observational studies show a strong association between preoperative anemia and worse outcomes following CS (Ranucci, Zindrou, Boening, Williams Elmistakaway, Cladellas). In addition, these patients receive a higher number of blood transfusions during surgery compared to non-anemic patients (Habbit, van Straten). These findings underline the difficulty of distinguishing between whether increasing postoperative morbidity and mortality is secondary to anemia or to the adverse effects of one's own blood transfusions. Consequently, despite these limitations, diagnosis and management of preoperative anemia represent an opportunity to optimize patients before CS, thereby reducing blood transfusions and potentially improving postoperative outcomes.
Differences in CS: on-pump or off-pump approach
Traditionally, CS is performed with cardiac arrest (on-pump) coupled with cardiopulmonary bypass (CPB), also known as a heart-lung machine. This machine temporarily performs the function of the heart and lungs during surgery. The use of this circuit is associated with coagulation disorders, activation of inflammatory cells by contact of the bloodstream with foreign surfaces, and alterations in tissue perfusion. In order to maintain optimal tissue perfusion during CPB, it is necessary to provide a large volume of fluid in the system (about 1.5 liters of crystalloid or colloid solutions) that facilitates a decrease in blood viscosity and an improvement in microcirculatory flow. Although a certain degree of hemodilutional anemia is well tolerated, excessive hemodilution may compromise systemic oxygen delivery and could induce ischemic organ injury. In this context, a transfusion of red blood cells (RBCs) is necessary, although it is not without risks (Ferraris) . In spite of many studies to determine the optimal degree of hemodilution during CPB, currently it remains uncertain. In a cohort of 5000 cardiac surgical patients, Habib et al. divided patients into five groups according to the lowest hematocrit (Hc) during CPB. They showed that the degree of anemia during CPB is associated with preoperative Hb (Figure 1 ) and the number of RBC transfusions was higher when the nadir of Hb on CPB decreased. Furthermore, they reported that postoperative morbidity and mortality as well as resource utilization increased significantly as Hc values decreased ( Figure 2 ). This study advises maintaining Hc over 22% on CPB in order to improve postoperative outcomes. An alternative to conventional surgery in patients with ischemic heart disease is CS off-pump. Coronary revascularization with this technique is performed on the beating heart with the use of stabilizing devices. It has been developed to decrease perioperative complications related to the use of CPB. A multicenter study conducted in 79 hospitals in 19 countries that included 4752 patients, found that the need for RBC was 50.7% in coronary artery bypass grafting off-pump versus 63.3% in conventional surgery (Lamy A). Preoperative anemia as a risk factor for early operative mortality
Despite the absence of randomized trials, the association between anemia and postoperative adverse outcomes is widely accepted. This relationship is poorly understood and the cause of this anemia is probably multifactorial: (a) low Hb concentrations may compromise perioperative oxygen delivery leading to tissue hypoxia and organ injury; (b) the treatment of perioperative anemia is RBC transfusions and this is associated with additional increases in risk. Ferraris et al., in a large sample of surgical patients, demonstrated that transfusion of a single unit of RBC increased the risk of mortality and serious postoperative complications compared to patients who did not receive transfusion (propensity matched, mortality: 5.2% vs. 6.1%, p = 0.005, respectively); (c) preoperative anemia may be a marker of comorbid conditions. Table 1 shows an increase in preoperative comorbidities when preoperative Hb decreases.
On the other hand, postoperative mortality and morbidity is higher in valve replacement than isolated coronary revascularization as shown in the risk score models (EuroScore, STS). Moreover, mitral valve replacement or concomitant coronary revascularization increases the risk of early mortality in relation to aortic valve replacement. This fact together with the population included in studies (age, preoperative comorbidities) can account for the variability in results among researchers who are attempting to demonstrate this association (Table 2) . However, it is reasonable to suggest that preoperative assessment and treatment of preoperative anemia should improve outcomes in these patients.
Treatment of preoperative anemia
In patients with cardiovascular disease, iron deficiency is common either due to depletion of whole-body iron stores (absolute iron deficiency (AID)) or because of restricted availability of iron for erythrogenesis (functional iron deficiency (FID)). The latter is a state in which there is insufficient iron incorporation into the hematopoietic tissue despite adequate iron stores. It is common in chronic inflammatory disorders, where iron uptake from the gut, as well as the release of iron from macrophages, is inhibited.
Although preoperative anemia can readily be identified, diagnosis of anemia due to functional iron deficiency is a subject under debate. A recent study showed that the cause of anemia prior to CS was FID in 49% and AID only in 7% (Hung), unlike another study that showed an increase in AID anemia (12 of 25 anemic patients) (Piednoir) . In this context, preoperative anemia could respond to intravenous iron administration or injection of recombinant erythropoiesis-stimulating agents (rhEPO) along with combinations thereof. Although the use of iron therapy by itself for preoperative anemia can increase preoperative Hb, currently the effect of this treatment in CS is unknown.
Preoperative treatment with rhEPO in anemic patients scheduled for CS is associated with a reduction in preoperative anemia (Alghamdi, Muñoz) . However, there was a great variability in total rhEPO doses, time of administration, as well as outcomes (Table 3) . In our experience, in anemic patients undergoing valve replacement, treatment with rhEPO and intravenous (IV) iron which started 4 weeks prior to surgery increased preoperative Hb and decreased of RBC transfusions (Figure 3 ). This resulted in shorter hospital stays and better postoperative survival in the group in comparison to the group without treatment (Cladellas) . However, the risk of thromboembolic events and hypertension in this therapy has been described, but in CS these side effects have not been observed (Cladellas, Weltert, Yoo). Currently, guidelines of several societies support the use of rhEPO combined with iron in patients with a high risk for postoperative anemia (Class IIa, level B) (Leal-Noval, Brown). 
Treatment of postoperative anemia
Postoperative recovery from anemia after CS is delayed by the decrease in endogenous production of erythropoietin due to inflammation response to CPB, and perioperative renal ischemia may also contribute to this reduced endogenous production. In this regard, treatment with intravenous iron can be more effective than oral iron to restore postoperative anemia. One randomized controlled trial by Johansson et al. evaluated the effect of preoperative administration of IV iron isomaltoside in non-anemic patients undergoing CS. At 4 weeks after CS, 92% of patients in the placebo group remained anemic as opposed to 61% of the group treated with iron isomaltoside (p > 0.05). In contrast, the other clinical trials did not identify a significant difference in subsequent Hb levels using IV iron, with or without rhEPO (Garrido-Martín, Madi-Jebara). However, doses of iron administered (<500 mg) in these trials were lower than in the study by Johansson et al. On the other hand, preliminary studies indicate that new oral iron formulations such as oral liposomal iron in the context of inflammation seem to offer advantages over conventional oral iron supplements (Pisani), although more studies are required.
Conclusions
Preoperative anemia in CS 
Postoperative anemia
Intravenous iron therapy has been shown to be beneficial in improving postoperative anemia. However, as in case of preoperative anemia, randomized clinical trials are needed to assess the effectiveness of this treatment.
26 Background: Anemia is a common manifestation in patients with chronic kidney disease (CKD) and is linked with iron deficiency. The optimum route of administration of iron is controversial in this group of patients, since oral administration is easier, safer, and less expensive, but may be linked to gastrointestinal side effects and suboptimal iron absorption.
Sucrosomial ® Iron is a new iron formulation in a phospholipid membrane with reported high bioavailability, low incidence of side effects and satisfactory tolerability. Objectives: The purpose of this study was to investigate the efficacy and tolerability of oral Sucrosomial ® Iron in CKD patients with anemia. Methods: A total of 10 patients with CKD stage 3-5 (eGFR <60 mils/min, range: 12-48) and anemia (Hb<12 g/dL, ferritin<200 ng/mL) were enrolled in our study. During the 6-month study period, all of the patients had stable renal function, did not need to be transfused or admitted to the hospital for any reason and received oral Sucrosomial ® Iron (Sideral ® ) once daily. Hematological profile and renal function were recorded at the beginning of the study, 3 months later and at the end of the study protocol. The primary efficacy end points of the study included the change in Hb values from baseline to end of treatment. Adverse effects and compliance data were reported from the day of initial treatment to the end of treatment. Data were analyzed using t-test (SPSS). Results: Hemoglobin levels were 9.82 ± 2 g/dL at the beginning of the study and ended to be 10.36 ± 0.97 g/dL, which represented a 5.5% increase (p = NS) (Figure 1 ). At the same time, Hct levels increased from 31.4% ± 4.92% at the beginning of the protocol to 32.28% ± 3.05% at the end (increase 3.12%, p = NS) (Figure 1 ). Ferritin levels, which are one index of iron stores also increased from 91.9 ± 75.74 mcg/L to 129.28 ± 177.05 mcg/L (increase 40.67%, p = NS) (Figure 1 ). Oral Sucrosomial ® Iron was well tolerated and no significant adverse effects were recorded.
Conclusions: Oral Sucrosomial ® Iron seems to be a safe and efficacious alternative in managing CKD patients with anemia. Despite the small amount of patients in our study protocol, the low rate of adverse events with Sucrosomial ® Iron and its practicality suggest that this formulation has all the potential to be the first step to correct anemia in stable CKD patients. Background: Systemic Sclerosis (SSc) is a chronic autoimmune disease characterized by progressive collagen production with accumulation in skin and internal organs, and endothelium dysfunction. Anemia is one of the most common hematological issues in these types of patients. The etiology is multifactorial: especially chronic inflammatory status and malnutrition. Indeed, gastrointestinal involvement commonly affects patients with SSc (50-88%) and is quite heterogeneous varying from asymptomatic disease to significant dysmotility causing complications like malabsorption, weight loss, and severe malnutrition. Sucrosome has an anti-inflammatory effect and transports its content, beyond gastric and enteric wall, directly in the bloodstream. Moreover, the sucrose esters, at nontoxic concentrations, are able to significantly reduce the resistance of the gastrointestinal barrier by increasing the permeability. Objectives: The aim of this study is to evaluate the efficacy of Sucrosomial ® Iron than iron sulfate treatment in the correction of anemia in patients affected by SSc. Results: After 12 weeks of treatment, the Group I showed an improvement of hemoglobin level up to 13.4 g/dL ± SD 1.60, a median ferritin level of 240 ng/mL ± SD 60.10. ESR and CRP decreased to 9.6 mm/h ± SD 10.80 and 3.50 mg/L ± SD 2.10, respectively (Table A) . On the other hand, the Group II showed a median hemoglobin level of 11.9 g/dL SD ± 1.40, a median ferritin level of 150 ng/dL ± SD 60.3, ESR 19 mm/h ± SD 13.60, PCR 4.2 mg/L ± SD 2.10 (Table A) . In Group II, two patients showed nausea, two constipation, and one diarrhea. Background: Iron deficiency anemia is common after cytoreductive surgery with intraperitoneal hyperthermic chemotherapy because it is an aggressive surgical therapeutic process. Recovery typically takes several weeks or months. Conventional oral treatment with ferrous salts gets reverse slowly. The evidence base for this practice is limited. Objectives: We have evaluated the effectiveness, tolerance, and safety of Sucrosomial ® Iron treatment compared to standard ferrous salt treatment in iron deficiency anemic patients with peritoneal carcinomatosis by cytoreductive surgery and hyperthermic intraperitoneal chemotherapy surgery. Tables 1 and 2 . The most frequent bowel resections were ileocecectomy and there was only a total gastrectomy. Primary tumors were appendicular (6), colon (4), ovary (4), and gastric (1) (Figure 1 ). The mean rise in hemoglobin levels, 1 month after discharge from the hospital, was 2.1 g/dL in the Sucrosomial ® Iron group, compared with 2.4 g/dL in the ferrous sulfate group (p = NS). The mean rise in body mass index was 0.9 kg/m 2 and 1.3 kg/m 2 in the two groups, respectively ( Figure 2 ). There was no significant difference between the two groups with regard to neither the hematologic parameters nor the peritoneal cancer index (PCI). Two patients from both groups reported mild adverse effects of the medication (diarrhea, discoloration of stools, and constipation).
Conclusions
Conclusions: Sucrosomial ® Iron therapy is safe, well tolerated, and effective at least as a standard ferrous salt therapy in patients undergoing cytoreductive surgery with intraperitoneal hyperthermic chemotherapy. The improvement in hemoglobin was similar to standard therapy despite having a lower weight gain. This study needs confirmation on a larger cohort of patients. Objective: To evaluate the efficacy of Sucrosomial ® Iron in patients undergoing prosthetic hip surgery in terms of hemoglobin recovery, length of hospital stay, and blood transfusion required. Methods: All patient (6589) undergoing prosthetic hip surgery between 2011 and 2014 were retrospectively analyzed. Since 2011, a standard preoperative protocol was followed and in 2014 it was implemented with the introduction of iron supplementation performed as following. During the preoperative visit, 21 days before the scheduled surgery, full blood exams were performed, which included PCR and iron parameters such as ferritin. If ferritin levels were <100 mcg/L and Hb levels <14 g/dL for male and 13 g/dL for female, Sucrosomial ® Iron (Sideral ® Forte, 1 cps/day for 30 days) supplementation was prescribed to the patient. Similarly, patients were also supplemented with Sucrosomial ® Iron if their ferritin levels were >100 mcg/L, but Hb levels were <14 g/dL for male and 13 g/ dL for female and PCR levels were elevated.
Results: The implementation of the standard preoperative protocol with the addition of Sucrosomial ® Iron supplementation showed a reduction in the length of hospital stay from an average of 15 days in 2011 to 10 days in 2014, thanks to a faster recovery in the hemoglobin levels during the postoperative period. Moreover, the amount of blood transfusions significantly decreased from 686 units in 2011 to 373 units in 2014. The estimated saving for the shorter length of hospitalization could be calculated in 2000 euro/patient, which it does not take into consideration the increase of efficiency in the use of hospital beds, which also increases the diagnosis-related groups (DRGs).
Conclusion: Sucrosomial ® Iron supplementation was able to improve the preoperative protocol allowing a shorter hospital stay and lower blood transfusions. Thus, Sucrosomial ® Iron supplementation is not only able to produce a faster hemoglobin recovery after surgery, but it is able to decrease surgery-related cost.
Oral Background: Anemia is a common condition in oncology. It can be caused by the tumor or by cancer treatments. In particular, anemia in men with advanced prostate cancer and bone metastasis may be caused by several factors, including androgen deprivation, nutritional deficits such as vitamin B12 and/or folic acid and/or iron deprivation, bone marrow infiltration, myelosuppression secondary to chemotherapy or radiotherapy, blood loss and, in particular, hematuria caused by internal growth of the tumor into the urethra or into the bladder wall, and the chronic inflammatory state. Castration, considering both orchiectomy and androgen deprivation, is a well-documented cause of anemia, being testosterone required to produce erythropoietin in the kidney [1] [2] . Anemia due by bone marrow infiltration, defined leukoerythroblastic anemia, has been well documented in various solid tumors with impaired hematopoiesis: in a study by Shamdas and colleagues, it was shown that 28.6% of men with metastatic prostate cancer were found to have leukoerythroblastic anemia [3] . The production of inflammatory cytokines (in particular, interleukin-1 and tumor necrosis factor) by prostate cancer can decrease erythropoietin production leading to anemia of chronic disease. Patients with bone metastasis due by castration-resistant prostate cancer (CRPC), without visceral involvement, can be treated, as palliative care, with 6 monthly injections of an alpha emitter, Radium223DiChloride, which shows as common adverse events anemia, thrombocytopenia, and neutropenia [4] . For this reason, patients with hemoglobin (Hb) level <10 g/dL must stop treatment [5] , which causes worsening of therapy effect [6] . The development of anemia in patients with advanced prostate cancer and bone metastasis is gradual and progressive, and it is generally associated with adverse prognosis: its typical symptoms such as drowsiness and fatigue can require supportive therapy. Furthermore, anemia can compromise the delivery of sufficient amounts of oxygen to cells, including tumor cells: this hypoxic condition can worsen the results of radiotherapy and chemotherapy, because low tissue oxygenation is associated with a reduced sensitivity of tumors to radiation and some forms of chemotherapy, contributing to cancer progression and reduced survival [7] . Oral Sucrosomial ® Iron (Sideral ® Forte) is an oral formulation with good bioavailability and tolerability and may improve anemia, quality of life, efficacy radiotherapy, and chemotherapy treatment [8] [9] . Early treatment of mild-grade anemia could prevent a severe decrease in Hb level requiring blood transfusion or erythropoiesis-stimulating agents (ESAs Background: Short-course neoadjuvant rectal radiation therapy (RT) (5 Gy x 5 days a week) has been recently improved by using dose-escalating radiotherapy treatment through simultaneous integrated boost (SIB) approach, and/or sequential chemotherapy (CT) and delayed surgery after 6-8 weeks from the end of RT. These improvements allowed to reach yCR and tumor downstaging comparable to conventional long-course CT-RT and established a new clinical practice in debilitated patients, who are in a sub-occlusive state or not controlled bleeding, or are not suitable for CT or surgery. Radiobiological studies suggest that the level of Hb affects the tumor oxygenation with an impact on the effectiveness of the treatment. Therefore, anemia correction is a fundamental step for the possibility of good response to RT. Objectives: In this study, we evaluated the efficacy of Sucrosomial ® Iron (Sideral ® Forte) compared to intravenous (IV) iron, conventionally administered to treat anemia in cancer patients, to increase the level of Hb in patients (pts) with symptomatic bleeding, subjected to RT. Methods: From January 2012 to December 2014, 23 pts affected by advanced rectal tumor (III stage, high risk for positive circumferential margin, lymph nodes +, and/or located very low (<5 cm from anal verge), and/or ECOG ≥2) were subjected to short-course intensity-modulated radiation therapy (IMRT), using dose escalation with SIB. The gross tumor volume, GTV T , was outlined by TC scan in the prone position and bellyboard, after deformable fusion with MRI of the pelvis (±mdc) e/o PET/CT. The care plan of SIB with doses of 5.5 Gy/fx at CTV T (GTV T + GTV N + mesorectum) e 5Gy/fx at CTV N (lymphatic chains), planned at Xio, (ICRU 62/83) was delivered with LINAC Siemens Oncor Impression Plus, in no more than 7 days (5 fx/w). In total, 12 pts were treated with neoadjuvant therapy, and in 4 of these patients' RT was followed by 2 cycles of CT (capecitabine 1650 mg/mq). Surgical treatment was performed after 32-45 days. A total of 11 pts were not eligible for surgery due to medical contraindications and were treated with exclusive radiotherapy (RT) with SIB alone. In total, 15 pts were symptomatic for iron deficiency anemia with a median hemoglobin (Hb) level of 8 g/dL (range 9.2-7.8 g/dL), median ferritin level of 100 ng/mL, and median transferrin saturation level of 25%. Seven of these pts showed symptomatic bleeding. Out of these 15 pts, 11 pts were treated with oral Sucrosomial ® Iron 30 mg/day (SF) and 4 pts were treated with IV iron and folic acid. These pts were compared, in terms of Hb and RT responses, with similar anemic pts treated with FH in conventional doses (100 mg/day) and RT. The iron treatment, with SF or FH, was continued from 7 days to 7 days after the end of RT. No pts reported side effects during treatment with SF or needed to interrupt RT. Hb concentration, even in pts with bleeding (n = 7), at the end of the treatment with SF (n = 11) showed a significant increase (11.4 ± 1.1 vs. 11.6 g/dL ± 0.8 g/dL), which was even higher compared to pts (n = 4) treated with intravenous iron (Table 1) . Acute gastrointestinal toxicity (CTCAE IV) = 3 (diarrhea/proctitis) was detected in 2 pts. No GU, hematological, or cutaneous toxicity >2 was registered in the group treated with SF. Conversely, in 3 patients treated with FH, it was observed the transient discomfort at the intravenous injection site.
Results: All patients were assessed with a mean follow-up of 12 months. All patients achieved the remission of symptoms. In all 11 pts treated with exclusive RT, clinical and instrumental (MRI), partial remissions were observed at 9 months. The surgical specimens of the other 12 pts, that underwent surgery, showed complete pathological response in 9 pts (ypT0 with TRG 1-2 -according to surgical specimens): in all 4 pts treated with CT, SIB and dose escalation, and in 5 out of 8, treated exclusive SIB. A partial response (TRG 2-3) was reported in the remaining three. All patients treated with exclusive RT and SIB were in clinical remission (colonoscopy -rmn) at mean followup of 18 months (months 6-28). The use of oral Sucrosomial ® Iron has not increased the patient's discomfort, especially gastrointestinal, which is usual with other iron oral supplementation.
Conclusions:
The short-course RT in rectal cancer is able to give comparable results to conventional treatment in terms of yCR and tumor downstaging. This experience has demonstrated the efficacy, tolerability, and higher ease of administration, versus other iron supplements in pts with Background: Anemia is one of the most common disorders in hematological diseases. The etiology is multifactorial and includes dyserythropoiesis, blood loss, hemolysis, bone marrow infiltration, etc. Most of the drugs taken by these patients may impair normal erythropoiesis and produce anemia requiring supportive therapy such as blood transfusions or the use of erythropoiesis-stimulating agents (ESA). Iron supplementation is essential for the treatment of anemia in these patients. Sucrosomial ® Iron (Sideral ® Forte) is a preparation of ferric pyrophosphate carried within a phospholipid bilayer membrane. Compared to other oral formulations, it is well absorbed from the gut and demonstrates high bioavailability, high gastrointestinal absorption, and a low incidence of side effects. Thus, it appears to be a promising new strategy for iron therapy. Sideral ® Forte is useful to improve anemia and prevent further reduction in the hemoglobin (Hb) levels that require blood transfusions, improving also the response to cytostatic therapy and the patient compliance. Objectives: The primary aim was to evaluate the increase in Hb level from baseline to demonstrate that oral Sucrosomial ® Iron therapy in patients affected by myeloproliferative disorders, and mild anemic status is effective in avoiding blood transfusions and improving quality of life (QoL). Iron status, compliance, and adverse effects were also evaluated. Methods: A patient affected by essential thrombocythemia undergoing hydroxyurea treatment was examined. The blood exams showed mild sideropenic anemia without blood loss (Hb ≤10 g/dL, ferritin ≤100 ng/mL, transferrin saturation ≤25%). The patients received oral Sucrosomial ® Iron, 60 mg/ day for 3 months. The patient was monitored during the treatment and the follow-up was of 1 month.
Results: After 8 weeks of oral administration of Sideral ® Forte (2 capsule/day), an increase of 2 g/dL in the Hb level was observed, without a reduction in the dose of hydroxyurea. The patient continued chemotherapy without blood transfusion support and showed a decrease in the fatigue level and an improvement in the QoL.
Conclusions: Our study showed that oral Sucrosomial ® Iron is safe and able to correct anemia in a mild anemic patient undergoing chemotherapy for hematological disorder; it represents a valid support therapy, highly effective in improving the response and compliance of the patient. In this study, the patients with essential thrombocythemia receiving oral Sucrosomial ® Iron for symptomatic anemia had clinically and statistically significant improvements in Hb levels and QoL.
Effectiveness of Sucrosomial ® Iron in ambulatory patients F. Simula ASL RM 1 Ospedale S. Filippo, Roma, Italy Background: Iron deficiency anemia is certainly the most common problem in hematological ambulatory practice. Distribution between M/F is 1:4; in feminine population its presentation is typically in age 35-54 and in premenopausal condition (almost 60% of all cases of iron loss/deficiency anemia). Objectives: The objective of this presentation is to demonstrate the effectiveness of treatments with Sucrosomial ® Iron in almost all cases. Methods: We used an observational study, comparing IV iron treatments and oral treatments on a population of 307 patients affected by iron deficiency anemia. Of these, 264 were women aged 16-85 (mean 43).
The hemoglobin range varied between 5.6-10.4 g/dL (mean 8.4), ferritin 1-10 ng/mL. No patient received RBC transfusion. Some patients were treated initially with IV therapy and subsequently shifted to oral treatment; the goal was to achieve a value of Hb up to 12 g/dL and ferritin up to 20 ng/mL. Results: Almost all patients had beneficial effects by the treatment, depending on the causes of anemia and comorbidities. Only 12 of them did not have any advantage from treatments with Sucrosomial ® Iron; in these cases, we faced particular diseases, like gastric antral vascular ectasia (GAVE), Menetrier's disease, and severe condition of HHT (RenduOsler Disease). For these patients, only IV therapy was effective, but the recovery always had a short persistence. Most of the patients had to continue oral therapy, due to the original reason of iron loss (mostly gynecological problems). Conclusions: In past times, martial therapy with ferrous sulfate was the only efficient available treatment, but with a very high percentage of dropouts due to adverse effects. Thus, IV therapy was the alternative, but it may present severe side effects too. Furthermore, IV therapy is only practicable in the presence of doctors, well-trained nursing; it needs material and has long infusion time. Thus, it is really expensive for health systems and for society/insurances due to loss of working days. Our observation showed how oral supplementation with Sucrosomial ® Iron is actually effective, safe, and preferred by patients to avoid IV therapy favoring QOL and, last but not least, it has a very low cost for public health. Patients were supplemented only with oral Sucrosomial ® Iron (Sideral ® Forte 30 mg/day) for at least 2 months. Efficacy was evaluated as median hemoglobin (mHb) level reached after 2 months of iron supplementation and improvement in symptoms related to anemia. Tolerability was evaluated according common toxicity criteria (CTC v4.03). Results: Basal mHb was of 11.2 g/dL and after 2 months of iron supplement, mHb was 11.3 g/dL. 16 patients had an increase in mHb level of 0.5 g/dL, while 14 patients had a decrease in mHb of 0.4 g/dL. 3 patients had an increase of hemoglobin, which reached the range of normality. 3 patients had a decrease of hemoglobin ≤10 g/dL and 2 started ESA. 9 of the 16 patients with an increase in hemoglobin level showed improvement in anemia-related symptoms, especially fatigue. The iron supplement was well tolerated. Only 3 patients reported gastrointestinal symptoms and only 1 patient discontinued iron for grade II diarrhea.
Conclusions: Oral Sucrosomial ® iron supplement is an effective and well-tolerated therapy for iron deficiency anemia in elderly cancer patients. It appears to prevent the risks and reduce the costs of ESA treatment. Background: Iron deficiency anemia (IDA), defined by the WHO, as hemoglobin (Hb) less than 12 g/dL, is the most common cause of anemia during pregnancy and postpartum period. The problem of anemia in both prepartum and postpartum is far more prevalent in developing countries than in the Western societies. The conditions for mother and child in the postpartum, nursing, and lactation period should be as favorable as possible. During pregnancy, women have a great requirement of iron. The amount of iron required for a pregnant woman is 680 mg. Oral iron therapy is currently the treatment of choice for the majority of patients. In fact, this therapy is the first-line therapy for IDA. The causes of postpartum anemia are prepartum anemia, increased iron needs, combined with acute bleeding anemia, due to blood losses during delivery. Normal peripartum blood losses are approximately 300 mL, but hemorrhage >500 mL occurs in 5-6% of women. The peripartum bleeding is the most important etiology of IDA. During pregnancy, the prevalence of anemia is 24%, but after delivery the prevalence of anemia increases up to 50%. Usually, this is a combination of preexisting IDA and hemorrhagic anemia. Objectives: From March 2015, we started an interdisciplinary hospital pathway, in collaboration with obstetrics, gynecologists, and hematologists to evaluate the administration of oral Sucrosomial ® Iron after the hematological baseline examination. The aim of this study was to verify the effectiveness of high doses of Sucrosomial ® Iron during pregnancy for the treatment of postpartum anemia. Methods: As part of this interdisciplinary pathway, we present one of the most interesting cases in this clinical setting. We presented a case report regarding a 37-year-old woman, with alpha thalassemia trait, that received Sideral ® Forte (Sucrosomial ® Iron) 1 cps/day and folic acid 5 mg/day for the entire pregnancy. At enrollment, the patient had a very low level of Hb and therefore we prescribed her Sideral ® Forte, 2 cps/day for first 2 months. Before delivery her level of Hb was 10.4 g/dL, while after delivery the level of Hb was 7.7 g/dL for intercurrence of acute bleeding. Results: The level of Hb was increased to 9.6 g/dL after 8 days, 10.6 g/dL after 30 days from delivery, and 11.7 g/dL after 50 days. The patient did not show adverse events. Moreover, the patient presented a significant increase in Hb level, even if she is afflicted with a genetic hemoglobinopathy, showing a good response and a high compliance to the treatment.
High dose of oral
Conclusions: High dose of Sucrosomial ® Iron is safe, well tolerated, and well absorbed from the gut. It demonstrates high bioavailability without any side effects. This study needs confirmation on a large cohort of patients; in fact, we are evaluating the data of this study to confirm these results. National health authorities should establish guidelines to prevent iron deficiency in pregnancy and postpartum in order to Methods: We retrospectively examined 91 patients (pts) treated with SI for IDA related to different etiologies, including gastrointestinal (GI), gynecological (Gyn), malabsorption (Mal), and not determined (ND). Three groups were identified according to first-line treatment: Group A included pts treated with oral SI 30 mg/day; pts in Group B were treated with intravenous iron (IV) (ferric carboxymaltose 500 mg or equivalent dose of ferrous gluconate) followed by maintenance with SI 30 mg/day; pts in Group C were treated with red blood cells transfusions plus IV iron and then with SI 30 mg/day as maintenance. Data for hemoglobin (Hb) and serum ferritin (Ft) were separately collected at baseline (bl) and at two follow-up visits (T1 and T2, defined according to clinical practice and tailored on the single case). Group C was excluded from the statistical analysis due to its small size. Data were collected from clinical records and analyzed using XLSTAT (Version 2015.6.01.23953).
Results: The groups were characterized as follows: In Group A, bl median Hb was 10.3 g/dL, while Ft was 7.5 µg/L. At T1 (median: 74 days), both median Hb and Ft were increased compared to bl, resulting 11.9 g/dL (p < 0.0001) and 14.5 µg/L (p < 0.05), respectively. At T2 (median: 190 days), median Hb was significantly increased, compared to bl, to 11.60 g/dL (p < 0.0001), while median Ft increase was not significant (27.5 µg/L; p = 0.614). In Group B, bl median Hb and Ft were 8.8 g/dL and 5 µg/L. At T1 analysis (median: 39 days), a significant improvement of both median Hb and Ft was reported, their values being 11.35 g/dL (p < 0.0001) and 77.5 µg/L (p < 0.0001), respectively. At T2 (median: 202 days), median Hb and Ft were increased to 12.2 g/dL (p < 0.0001) and 27 µg/L (p < 0.01), respectively. In Group C, bl median Hb was 7.6 g/dL and Ft was 8 µg/L. At T1 (median: 22 days), median Hb and Ft were 10.7 g/dL and 72.5 µg/L, respectively. At T2 (median: 210 days), median Hb was 12.45 g/dL, while median Ft was 17.5 µg/L. In Groups A and C, no adverse events were recorded, while in Group B three pts (3.3%) experienced G1 dyspepsia with IS and four pts (4.4%) developed G2 cutaneous allergy on IV ferrous gluconate.
Conclusions: Although the study population was heterogeneous and characterized by limited numbers, SI proved to be safe in a real-life clinical setting, with good efficacy in increasing Hb levels; this finding was consistent even in the case of pts with relevant iron deficiency who often require frequent intravenous iron supplementations. Introduction: Tumor hypoxia has been linked to tumor progression, development of treatment resistance, and thus poor prognosis. Since anemia is a major factor causing tumor hypoxia, the association between blood hemoglobin (Hb) level and tumor oxygenation status has been a field of continuous clinical research [1] . Locally advanced rectal cancer patients with a clinical indication for a neoadjuvant treatment with radiotherapy or radiochemotherapy often present at the time of the diagnosis insidious trans-rectal bleeding with consequent development of normochromic-normocytic anemia.
Effect of oral
In this report, we describe the effect of oral Sucrosomial ® Iron supplementation in improving Hb levels in an old patient treated with neoadjuvant radiotherapy and an oral fluoropyrimidine for a locally advanced low rectal cancer. Case report: A 72-year-old man with a long history of cigarette smoking and with high intake of red meat dietary habits was referred from his general practitioner for insidious rectal bleeding. After a preliminary clinical evaluation, he underwent a colonoscopy in which it was reported a friable, white-colored lesion located 6 cm into the anal sphincter. The histologic exam confirmed a moderately differentiated rectal adenocarcinoma. A baseline evaluation demonstrated an Hb level of 8.6 g/dL. Mean corpuscular volume (MCV) and mean corpuscular hemoglobin (MCH) were normal suggesting an anemia induced by neoplastic bleeding. Staging was assessed by pelvic MRI in which it was observed a locally advanced rectal cancer (cT3 N1) and a thoracic-abdominal contrast enhanced CT scan in which distant metastases were not diagnosed. To prevent worsening of his condition by fecal transit, it was decided to implant a diverting colostomy. The clinicians started an oral supplementation with Sucrosomal ® Iron (30 mg/twice a day) 7 days before starting chemoradiotherapy (50.4 Gy associated with 825 mg/m 2 b.i.d. of capecitabine) with a single dose of epoetin alpha (40000 U) administered on the first day of the integrated treatment and a maintaining dose of 10000 U/week for the first 3 weeks. The patient was followed up for the treatment period and 1 month after drug withdrawal. The Hb value at the end of treatment was significantly higher (12.4 g/dL) . In this patient, blood transfusion was not needed. Surgeons practiced an anal sparing total mesorectal excision 8 weeks after the end of the chemoradiation treatment and pathologic findings showed a significant downstaging lesion (ypT1Nx). Discussions: Correct and prompt management of anemic status in patients with locally advanced cancer with insidious bleeding is of paramount importance to improve their quality of life and to improve the treatment outcomes. Recent studies, including large retrospective analyses, have demonstrated the dramatic adverse impact of anemia upon locoregional tumor control and survival [2] . This case report underlines the efficacy of oral Sucrosomial ® Iron supplementation in improving the anemic status in conjunction with low doses of epoetin alpha. As an important clinical observation, we have also noticed a reduction in the small bowel irritative symptoms, suggesting an active role of the Hb oxygenation function in the repair of the mucosal cells damaged by irradiation.
The burden of iron deficiency in modern hematology clinics

Monia Marchetti
Oncology Unit, Hospital Cardinal Massaia, Asti, Italy
Background: The prevalence of iron deficiency in Western countries is high in specific patients, such as the elderly and fertile women. Iron deficiency is mostly managed by general practitioners; therefore, hematologists are expected to deal with a selected patient population. However, diagnostic and therapy pathways for the management of iron deficiency cannot be implemented without assessing the local specific epidemiology and clinical patterns. Objectives: To assess the characteristics of iron-deficient patients managed by hematology clinics at a community hospital in Northern Italy. Methods: A chart review was conducted on consecutive patients visited from 1st January 2016 to 22nd January 2016 at Cardinal Massaia Hospital, Asti, Northern Italy. Patients receiving iron or erythropoietin prescriptions were included and analyzed. Results: Out of 344 overall visits, 41 different patients were prescribed iron therapy and 32 ones erythroid-stimulating agents (ESA). Overall 13% of the visited patients were or had been on iron therapy and 10% on ESA therapy. Median age of patients considered for iron therapy was 74 (range 29-92) and two-third of the patients were female, including a large portion of non-fertile women and only one pregnant woman. A relevant portion of patients had IRC (12%), cirrhosis (10%), or severe dysmetabolic syndrome (10%). Two patients had known gastrointestinal angiodysplasia and one patient was reported to have colon cancer in the workup. Six patients were on anticoagulant or antiplatelet therapy. Documented chronic inflammation was reported for 5 patients (12%). Half of the patients managed with iron therapy had a blood cancer either actively treated or not: one patient had both severe bowel angiodysplasia and chronic myelomonocytic anemia.
Median baseline hemoglobin of assessed patients was 10.4 g/dL. Serum transferrin receptor was requested in only 3 cases (7%) and total iron-binding capacity was not assessed in one-quarter of patients. Twelve out of 23 evaluable patients (52%) achieved hemoglobin response to treatment, mostly with intravenous iron (8 patients) followed by oral iron. Sucrosomal ® Iron was prescribed to 9 out of 28 patients receiving oral iron. Cumulative doses of intravenous iron ranged from 375 to 1312 mg. Carboxymaltose iron was prescribed to one patient, while all the others receive iron gluconate: no infusion reactions were reported in the time frame we analyzed. Lack of response to iron therapy was considered to be due to progression of the blood cancer, persistent inflammation, persistent bleeding, requirement of ESA, or supplementation with cyanocobalamin or folates. Most of non-responders, however, achieved a stable hemoglobin value. Serum ion level assessment 2 hours after administration of oral iron was not requested in any of the reported patients. Unexpectedly, two patients with documented MPD and thrombocytosis also reported iron deficiency: platelet count was significantly reduced after oral iron supplementation. Conclusions: Iron deficiency is a very frequent problem in general hematology clinics; however, hematologists are rarely requested to manage iron deficiency of fertile women. Hematologists usually deal with complex patients showing multiple causes of anemia and with a low chance of response to iron therapy; therefore, an extended assessment of iron deficiency and an intensive treatment plan (including cyanocobalamin and folates) should be implemented upfront, also for the prevention of relative iron deficiency in ESA-treated patients. A locally standardized diagnostic and therapeutic pathway should be implemented to allow response assessment and optimization of resource consumption: specific clinical scenarios should be addressed. Background: Anemia is a presenting symptom in approximately 40% of patients with Hodgkin's lymphoma (HL). It is more frequently observed in advanced stages and is usually associated with B symptoms such as fever, night sweats, and weight loss. In general, the anemia is normochromic and normocytic and is usually mild, with hemoglobin (Hb) levels between 10 g/dL and 12 g/dL, associated to the inflammatory status typical of the disease at diagnosis.
Oral Sucrosomial ® Iron (Sideral ® Forte) is an oral formulation with good bioavailability and tolerability, and may improve anemia similarly to intravenous iron. Treating early mild-grade anemia could prevent a fall in Hb levels and, thus, avoid the use of erythropoiesis-stimulating agents (ESAs). Objectives: A retrospective observational study was designed to evaluate iron parameters before and after chemotherapy using supplementation of oral Sucrosomial ® Iron in anemic HL patients in advanced stage. Methods: Our analysis included 25 patients (median age, 35 years; range 26-44 years; 15 females and 10 males) diagnosed with HL between August 2014 and January 2015 and observed at the Institute of Hematology of the University of Catania. All patients were staged 2B or higher, according to Ann Arbor classification, none of them showed bone marrow infiltration. A continued treatment with oral Sucrosomial ® Iron (Sideral ® Forte) 30 mg/day was performed for the whole period of ABVD chemotherapy administration and iron parameters were tested after the first 2 months and at the end of the planned treatment. All parameters of iron metabolism were determined in the central laboratory of our division. Results: At baseline, medium Hb level was 10.2 g/dL. The median serum iron and total iron-binding capacity in HL patients were 35 μg/dL (range 9-183 μg/dL) and 244 μg/dL (range 154-366 μg/dL), respectively, and were lower than the normal range (40-150 μg/dL for iron and 250-425 μg/dL for total iron-binding capacity). Ferritin levels showed a wide variation with a median of 90 ng/mL and a range between 7 and 7500 ng/mL. Five female patients had iron deficiency anemia, with microcytosis and ferritin levels <12 ng/mL. Group B: 6 patients, 4 males (2 left colitis, 2 ileal Crohn's disease) and 2 females (1 ileocolic Crohn's disease, 1 left colitis), mean age 38 years (R 26-50), mean hemoglobin levels at T0 = 8 g/dL, mean ferritin level of 6 ng/mL and normal levels of vitamin B12 and folates, were supplemented with two oral sulfate iron tablets corresponding to 210 mg of elemental iron, a day for 2 months.
Both groups performed complete blood count at the beginning and at the end of the study; tolerability was assessed by questionnaire on the presence/absence of dyspeptic symptoms, abdominal pain, and bowel habits at the beginning, during, and at the end of the survey period. Pain extent was measured in same time intervals with visual analog scale (VAS). At the beginning, the disease activity, assessed with MAYO SCORE for ulcerative colitis (score 6-10) and CDAI for Crohn's disease (mean score 300), was moderate. All recruited patients were treated with mesalazine and steroids. No one was on immunosuppressors or treated with TNF antagonists. Results: After treatment, Group A patients showed mean hemoglobin levels of 11.5 (R 10.5-12) and mean ferritin levels of 15 ng/mL. The most frequent side effects were of dyspeptic type with epigastric fullness sensation and nausea in two and one case, respectively. Moreover, reported as mild, but noninterfering with every day activity. Group A were compliant to Sucrosomial ® iron treatment. After the treatment, Group B showed mean hemoglobin levels of 9.5 g/dL (R 8-9.5) and mean ferritin levels of 9 ng/mL. Epigastric pain appeared in four patients, one of whom had to stop therapy. Epigastric fullness sensation and nausea appeared in three patients and diarrhea in other two patients. Background: Iron deficiency is common in patients with chronic kidney disease (CKD). Factors predisposing to the above fact include, among others, increased blood losses, decreased duodenal iron absorption, or impaired iron release from tissue stores. Gastrointestinal (GI) causes of increased blood losses are quite common and in many cases difficult to manipulate due to the location of GI tract that bleeds. Objectives: We present the case of a woman with CKD and recurrent GI bleeding with severe and refractory anemia that against all odds remained stable receiving oral Sucrosomial ® Iron. Case history: An 83-year-old woman with CKD (eGFR: 35 mils/min) presented with severe anemia (Hb 8.1 g/dL, Hct 25%) and low levels of ferritin (10 mcg/L) despite long stand therapy with oral ferrous iron preparations. Further investigation of anemia and intention to treat attitude guided her to hospital admission. During her stay, she underwent GI endoscopy that revealed gastritis, tubular adenoma of rectum, polypectomy at stomach dome had taken place along with cautery of angiodysplasia in the 2nd fate of duodenum. Patient was transfused and discharged from the hospital with Hct 30.5% and Hb 9.7 g/ dL. 3 months later the above patient had Ηct 28.7%, Hb 9.5 g/dL with ferritin levels of 177 mcg/L and started oral Sucrosomial ® Iron treatment. Using oral iron treatment, she showed good gastric tolerability. Her clinical condition remained stable and no side effects were reported. She felt well by herself and did not need to be admitted to the hospital again. Conclusions: For those of us who have experience in treating old CKD patients with anemia and GI angiodysplasia, it is clear that holding the patients' anemia without admissions to hospital, transfusions, or EPO administration is a major accomplishment. Angiodysplasia may cause slow-releasing bleeding in a permanent basis. We showed that using oral Sucrosomial ® Iron in a CKD patient with severe anemia that had also other contributing factors as causes of that anemia may be an effective and reliable option. Background: Iron functional deficiency is characterized by the presence of adequate iron stores, as defined by conventional criteria, but with insufficient iron mobilization to adequately support the erythropoietic process. Newer assays for inflammation biomarkers may allow a more targeted management of the anemia in these conditions. Neutrophils are involved in iron homeostasis, however, their influence on iron metabolism in hemodialysis patients (HDPs) is not well known.
Objectives: To evaluate the association between the changes in plasma IL-6 levels and iron metabolism, hematologic parameters and iron requirements in anemic HDP. The association between changes in neutrophils (as percentage), in IL-6, and iron markers were also assessed. Methods: Data were obtained from the MIR-EPO study (EudraCT: 2009-015511-40). Erythropoiesis-stimulating agent (ESA) and intravenous iron (100 mg of iron sucrose) supplements were administered in order to maintain hemoglobin (Hb) between 10.5 and 12 g/dL and transferrin saturation (TSAT) ≥20%. IL-6 plasma levels were measured after the ESA titration period (month 0-month 3) in two time points (month 3 and month 6 (evaluation period)). Correlations were used to explore relationships between the changes in IL-6, iron, and hematologic parameters during the evaluation period. Changes in ESA and iron were also assessed. Assays: IL-6: Quantikine ® ELISA Human IL-6.
Results: A total of 28 patients were evaluated. Intact parathyroid hormone (iPTH), ESA, and iron supplements did not change during the study. The median IL-6 levels (p25-p75) were similar during the evaluation period (month 3: 8.14 (3.82-13.24) pg/mL vs. Conclusions: IL-6 is associated with iron for the erythropoiesis process as well as iron requirements. However, IL-6 does not seem to be associated with iron stores in our HDP. Neutrophils
showed an important correlation with serum iron and TSAT; this influence could be mediated by IL-6.
Sucrosomial ® Iron therapy in dialysis C Brunati and G Colussi
Department of Nephrology, Niguarda Hospital, Milan, Italy
Background: Patients on dialysis treatment (HDP) are commonly iron deficient (ID) with an average loss of 1-2 g of iron per year. The presence of an ID is the most common cause for resistance to erythropoietin therapy (ESA). Due to the presence of a chronic disease, an absolute iron deficiency is difficult to diagnose in HDP. It is likely to be present when the serum ferritin (SF) is less than 200 ng/mL. However, HDP with SF above these levels (approximately 500 ng/mL) could respond to iron. Intravenous (IV) iron is more efficacious than conventional oral iron treatment due to limited adherence caused by gastrointestinal adverse effects and/or for a reduce absorption. On the other hand, IV iron can be associated with anaphylactic reactions. Moreover, IV is difficult to prescribe in HDP on a home-based dialysis treatment or in patients (pts) in decentralized dialysis units without the presence of a doctor. Sucrosomial ® iron (SI), a new drug with a good tolerance and good absorption, could be an interesting alternative therapy in these pts.
Objective: To evaluate the use of Sucrosomial ® Iron in dialysis pts. Methods: From December 2015 to March 2016, 7 HDP were treated with SI for at least 45 days: 2 patients with 1 capsule (cps) a day while 5 pts with 2 cps a day. Three out of seven pts had a presumable iron deficiency (SF 112.11 ng/mL and 196 ng/mL), while 4 pts had SF between 200 and 500 ng/mL. Results: An increase in Hb levels were observed only in 2 pts with ID and treated with 2 cps daily. In all deficient pts no modifications of SF levels or EPO dose were observed. In pts with higher SF levels, Hb levels were 11.7±1.4 g/dL before therapy and 11.3±0.9 g/dL after therapy; SF were 398±75 ng/ mL before therapy and 348±132 ng/mL after therapy suggesting a low absorption. However, in a pts treated with 1 cps daily, a little decrease of EPO dose could be observed (from 1128 UI/gHb to750 UI/gHb) Conclusions: Therapy with 2 cps daily of SI could be an alternative therapy in HDP with iron deficiency.
Efficacy, tolerance, and adherence to treatment with Sucrosomial ® Iron in patients with chronic kidney disease stages 3-4 and iron deficiency M. Dolores Arenas, Alba Cristina Herrera, Andrea Chacón and Elizabeth Alzate (range 59-94) and median hemoglobin (Hb) level was 8.6 g/dL (range 6.2-10.1). They presented anemia in association with asthenia (8 pts), fatigue (6 pts), headache (2 pts), inability to ordinary activities (7 pts), tachycardia (6 pts), and mild dyspnea (2 pts). The median value in transferrin saturation (TSAT) and ferritin was 24% (range 17-44%) and 12 ng/mL (range 2-61 ng/mL), respectively. No pts were diagnosed as suffering for ongoing bleeding disorders, even mild. Eight pts (4 M/4 F) were treated by 12-week period s.c. alpha erythropoietin alone, 40,000 IU a week with no oral iron supplementation (EPO Group). The median age was 77.2 y (range 66-92 y), they showed a median hemoglobin level 8.9 g/dL (range 7.3-10.8 g/dL) anemia in association with asthenia (8 pts), fatigue (8 pts), headache (5 pts), inability to ordinary activities (7 pts), tachycardia (5 pts), and mild dyspnea (1 pts). The median value in TSAT and ferritin was 28% (range 14-49%) and 21 ng/mL (range 9-112 ng/mL), respectively; no pts were diagnosed as suffering from ongoing bleeding disorders.
ECOG PS was ≥1 in all cases of both groups. After 12 weeks of treatment, clinical and laboratory parameters were reevaluated. Results: No side effects, no need for stopping treatment, or admission to the emergency unit was reported during the 12-week treatment. In the EPO + Iron Group, there was the amelioration of all the hematological parameters (hemoglobin increased to a median level of 12.6 g/dL (range 9.8-13.7 g/dL), TSAT 39% (range 29-52%), and ferritin 68 ng/mL (range 27-118 ng/mL) plus the improvement of QoL as shown by an ECOG PS ≤1 in 7 patients out of 8. One patient, recently diagnosed with a stroke, claimed persistence of fatigue and not recovering daily ability, thus his score remained ≥1. In the EPO Group, hematological parameters improved significantly (hemoglobin median level 11.4 g/dL (range 9.0-12.2 g/dL), TSAT 19% (range 7-42%), ferritin 21 ng/mL (range 4-52 ng/ mL). Fatigue persisted in 3 pts and inability to ordinary activities in 3 pts as well. ECOG PS was ≤1 (5 pts) and ≥1 (3 pts). Conclusions: The findings of our retrospective analysis further document that addition of Sucrosomial ® Iron to the 12-week standard regimen with s.c. erythropoietin is effective to improve hematological parameters but, more importantly, the QoL with no side effects and excellent tolerability in elderly anemic patients with no end-stage CKD. Objectives: The aim of our study was to assess the effect of oral Sucrosomial ® Iron (Sideral ® Forte) on erythrocyte sedimentation rate (ESR) in patients with stable CKD on conservative treatment. Methods: We enrolled 67 patients: 37 with standard therapy plus oral Sucrosomial ® Iron (Sideral ® Forte) (group 1) and 30 with only standard therapy (group 2). All patients had hemoglobin levels between 8 and 10 g/dL.
Effects of oral
Results: Mean values of ESR were significantly lower in the group 1 (32±9 mm/h) compared with group 2 (48±12 mm/h; p = 0.036). ESR values were lower both in patients with stage III (n = 28; p = 0.040) and stage IV CKD (n = 39; p = 0.024), and differences remained significant after age adjustment (p = 0.042 in overall study population). At multivariate analysis, the relationship between ESR and treatment group lost significance.
Conclusions:
Our results show that oral Sucrosomial ® Iron (Sideral ® Forte), in anemic CKD patients stages III-IV, was associated to a reduced activation of the inflammatory state, as assessed by reduction of ESR, although this is a preliminary study and further studies are needed to confirm these results.
Oral Sucrosomial ® Iron in peritoneal dialysis patients Background: The main cause of anemia in chronic kidney disease is a lack of erythropoietin, but iron deficiency, hemolysis, and low response to erythropoietin (inflammation) also contribute. Patients who require treatment with erythropoietin also have functional and absolute iron deficiency. KDOQI guidelines recommend intravenous iron in hemodialysis, but there are no specifications for pre-dialysis and peritoneal dialysis. We should minimize punctures in these patients to reduce vascular damage for future vascular access. Oral Sucrosomial ® Iron can preserve vascular access, improve quality of life, and save time in peritoneal dialysis patients.
Objectives: To evaluate oral Sucrosomial ® Iron administration in maintaining transferrin saturation (>20%) and ferritin within recommended parameters (100-500 mg/dL). To analyze gastrointestinal tolerance, safety, and satisfaction of oral treatment. Methods: Peritoneal dialysis patients who require intravenous iron (n = 19/24) were assessed. We excluded 3 patients with digestive bleeding, 1 active malignancy, 1 coronary event, 1 peritonitis. Due to multiple oral medications, 4 patients refused oral iron. Thus, nine patients were included. We controlled anemia parameters before and after administration of Fisiogen Forte ® for 12 weeks. We evaluated gastrointestinal symptoms and quality of life through GSRS and QIGLI test, respectively, before and after the treatment. Results: All patients maintained transferrin saturation levels unchanged. Ferritin levels decreased significantly (p = 0.02) but in within therapeutic range. No changes in hemoglobin or erythropoietin doses were observed. All patients finished treatment without serious adverse events; one patient referred dark feces and a second one referred constipation. No significant changes in gastrointestinal symptoms and quality of life tests were seen. Visual analogue scale for Satisfaction (0-10) result showed a median value of 7.8. Background: In the elderly population, anemia is more frequent with chronic kidney disease (CKD) [1] often associated to iron deficiency also in non-hemodialysis CKD patients [2] . Myelodisplastic syndromes are more frequent in this setting and often are the cause of EPO therapy failure [3] . In the present case, Sucrosomial ® Iron appeared more effective than iron sucrose and more useful in different scenarios, also in the presence of previous not successful iron treatment. The Sucrosomial ® Iron supplementation is useful in iron-restricted erythropoiesis or iron deficiency because it is able to bypass the inhibited intestinal iron adsorption and/or reticuloendothelial sequestration of iron resulting in a decrease in iron availability for bone marrow. Objectives: We reported a case of anemia in CKD and the evolution into myelodysplastic syndrome, where EPO and Sucrosomial ® Iron treatment were used.
Conclusions
Methods: An 88-year-old Caucasian woman was referred to our institution for severe and symptomatic anemia (Hb = 8 g/ dL) in August 2014. Medical history comprised moderate chronic renal failure (uremia 49 mg, creatinine 1.79 mg/dL, creatinine clearance 35 mL/min), hypothyroidism secondary to Hashymoto disease, idiopathic hypertension treated with beta blocker (carvediolol) and valsartan. PS ECOG 2, multiparametric geriatric evaluation: ADL 6, CIRS.G 2, and no geriatric syndrome.
Complete blood counts showed microcytic anemia (MCV 77 fl, Hb 8 g/dL, R 1%, iron = 47 mcg/dL, ferritin = 47 mcg/L, and transferrin saturation = 14%, transferrin = 270 mg/dL, erythropoietin = 150 UI/µl, normal platelets = 198,000 mm 3 , and leukocytes = 4.7 × 10 9 /L, neutrophils 3.2 X 10 9 /L). There were no signs of hemolytic anemia since reticulocyte counts, LDH, haptoglobulin, and bilirubin levels were within normal range. The patient received two allogeneic blood transfusions and nephrologist prescribed darbopoietin 60 mcg weekly and a tablet of iron gluconate 62.5 mg every day. After 2 months, the Hb value was 8.7 g/dL and iron treatment was suspended due to diarrhea and intestinal pain. Thus, Sucrosomial ® Iron (Sideral ® ) 30 mg twice a day was prescribed to the patient. Results: After 2 months of Sucrosomial ® Iron treatment, Hb level were raised to 10.5 g/dL and no gastrointestinal symptoms were reported. For 1 year, the patient continued Sucrosomial ® Iron therapy maintaining a stable Hb (11 g/dL), until August 2015 when she showed fever and anemia (Hb = 7 g/dL) and she was referred back to our institution. Complete blood counts showed macrocytic anemia: MCV = 100 fL, platelets = 80,000 mm 3 , and leucocytes = 2000 mm 3 (neutrophils 50%). Blood smears showed 1% blasts, erythrocytes macrocytosis and dysgranulopoiesis, and vitamin B12 and folates within normal ranges. Therefore, a bone marrow trephine biopsy was performed, which showed the presence of erythroid dysplasia, abnormal maturation of myeloid cells with 5% blasts, no cytogenetic abnormalities, no fibrosis, no iron deposition. We diagnosed the patient with MDS RCCD with IPSS low, int 1, serum creatinine of 2 mg/dl, EPO of 200 UI/µL and iron parameters showed serum ferritin of 150 mcg/L and reduced transferrin saturation (16%), transferrin of 200 mg/dL and no signs of hemolytic anemia. The patient was transfusion dependent with a 4 PRBC needed after diagnosis and at the same time she started EPO treatment (rEPO alfa (eprex) 40,000 UI weekly), and Sucrosomial ® Iron 30 mg twice a day. After 4 months of treatment, Hb was raised to 10 g/dl, MCV was 97 fl and she was not transfusion dependent.
The latest control performed on the 10 March 2016 showed Hb of 10.8 g/dL, MCV of 98 fl, ferritin of 189 mcg/l, TSAT of 17%, no blast in peripheral blood smears, ECOG = 1, CIRS.G of 2, no transfusion dependence. Conclusions: This case report brought further evidences to the importance of providing an adequate iron intake to support efficacious hematopoiesis independently from the cause of anemia, CKD, MDS, and showed the superiority of Sucrosomial ® Iron confirming its low side effects. ESAs require iron for stimulating effective erythropoiesis and it has been estimated that 1 gram of iron is needed to raise the hemoglobin level from 8 to 11-12 g/dL. Therefore, in MDS patients with no iron overload or reduced iron deposit is important to remember that iron supplementation may improve or trigger hematologic responses in those subjects with no previous benefit from ESAs [2] . Furthermore, the loss of ESA response associated with iron supplementation must lead to research the causes, which may be related to a defect in iron absorption, functional iron deficiency ESA, and no ESA-related and other marrow diseases. Background: Iron deficiency anemia is a common manifestation of elderly patients and is usually associated to malnutrition or poor diet, intake of gastrolesive drugs, and gastrointestinal disease-like diverticulitis or ulcers. These patients usually show alteration in blood parameter values, such as low levels of serum ferritin, high total iron binding capacity, high levels of serum transferrin receptor, and low transferrin saturation (TSAT). In past years, the first-line treatment has been based on oral ferrous iron such as ferrous sulfate, ferrous gluconate, and ferrous fumarate. Those oral iron salts have been the mainstay of oral iron supplementation because they are inexpensive, effective at restoring iron balance, and do not require IV access. However, absorption of oral iron salts is inadequate, and the poor tolerance results in reduced adherence to therapy. In elderly patients, their use may be limited by the manifestation of many side effects such as nausea, diarrhea, constipation, abdominal pain, or heartburn. Gastrointestinal side effects often induce these patients to a low therapeutic adherence and therapeutic failure.
The introduction of Sucrosomial ® Iron (Sideral ® Forte), a newer oral iron formulation, with elevated gastrointestinal absorption and higher bioavailability, has reduced gastrointestinal side effects and improved compliance. Sucrosomial ® Iron is composed by pyrophosphate iron protected within a phospholipid bilayer (sucrosome). The iron coated using the Sucrosomial ® technology passes intact through the acid environment of the stomach, and it is absorbed through alternative pathways arriving intact to the liver, where the sucrosome is degraded to release iron. The trivalent ferric pyrophosphate form has a high affinity to the newly liver-synthesized transferrin, which is responsible for transporting the body. Objectives: The objective was to evaluate the median increase of the hemoglobin (Hb g/dL) at 8 week in the most frequent diseases that cause anemia. A second objective was to evaluate, through an interview, any side effects due to iron therapy. Methods: A retrospective analysis was performed in 30 patients (median age 70 years) affected by iron deficiency anemia (Hb ≤10 g/dL) due to different causes. Sideral ® Forte is the only iron formulation that uses innovative technology to avoid common side effects and absorption issue related to iron therapy ensuring effectiveness similar to the intravenous iron. This innovative technology significantly increases the absorption of iron and due to its high absorption is able to grant smaller amount of iron per capsule, about 1/3 of the content of other oral iron preparations. Sucrosomial ® Iron (Sideral ® Forte cps) was administered twice a day for 2 months. T0  T1  T0  T1  T0 hepatic function worsening or hepatocellular cancer onset. Non-transferrin-bound iron may sustain inflammation and increase insulin resistance.
Objectives: Aim of this study is to verify if Sucrosomial ® oral
Iron support versus ferric gluconate IV iron support versus transfusional support is safe and effective in patients with HCV treatment with iron deficiency anemia. Methods: 35 patients with HCV-related anemia for esophageal varices and gastric bleeding with a median Hb level of 8 g/dL (R8-9.5 g/dL), were treated 15 with Sucrosomial ® Iron 30 mg 1 tablet TID for 3 months (group A), 10 with IV ferric gluconate 62.5 mg/day for 15 days (group B) and 10 with 1 blood transfusion/day (group C) until Hb increase level of 1 g/dL was reached. Median Hb and glucose level in group A were 8 g/dL and 140 mg/Dl, respectively, in group B 9.5 g/dL and 130 mg/dL, in group C were 7 g/dL and 160 mg/dL. All patients received an abdomen echography to detect hepatocellular carcinoma (HCC) at 1, 3, 6 months, respectively. after vaginal and cesarean delivery. The primary end point was the evaluation of the hemoglobin increase at the end of the therapy and secondary end point was the evaluation of gastrointestinal side effects (gastralgia, diarrhea, abdominal pain, dark stools) or systemic side effects (headache, feeling of heat, allergic reactions) during treatment. Methods: All the patients, at the time of admission, had normal blood count and good performance status without hematologic disorders. All the patients with iron deficiency anemia with hemoglobin ≤10 g/dL the first day after vaginal and cesarean delivery and with blood loss at the time of the delivery >500 cc were included in the study. All patients were treated with Sucrosomial ® Iron 2 cps twice a day for 1 week for a total of 4 cps in a day. Blood count 3 days and 6 days after delivery were assessed. Results: In our obstetric division, there were 148 deliveries between 11 February 2016 and 04 March 2016. Eight patients had blood loss >500 cc and presented anemia 1 day after delivery; these patients were treated with Sucrosomial ® Iron 2 cps twice a day for 1 week. The mean value of hemoglobin at the time of the admission was 12.05 g/dL. The mean value of blood loss at the time of the delivery was 858 cc (Range: 700-1600 cc). The mean hemoglobin increase 3 days after delivery was 0.25 g/dL. After 1 week, the mean hemoglobin increase was 1.50 g/dL. No patient had gastrointestinal side effects (gastralgia, diarrhea, abdominal pain, dark stools) or systemic side effects (headache, feeling of heat, allergic reactions, inflammation in the site of infection) during treatment. Conclusions: After a week treatment, anemic patients increased their level of hemoglobin without adverse effects. (N = 10), colon (N = 4), kidney + colon (N = 5), liver + colon (N = 1). Before starting, AAG anemia was already present in 14 pts (=37%; G1 in 13 and G2 in 1), and after AAG introduction a further decrease of Hb was observed in 5 (G1 in 4 and G2 in 1). Among the remaining 21 evaluable pts (data lacking in 3) in whom basal Hb was normal, a decrease ≥1 g/dL after AAG starting was documented in 6. The overall incidence of anemia was therefore 29% (G2 = 5%, G3-4 = 0%) and oral iron was administered in all but one patient (with G2 anemia, receiving red blood cells infusion). When exploring a possible association between anemia and HTN development, no statistically significant relation did emerge (p = 0.08). Conclusions: Our updated data confirms literature reports and suggests that (1) anemia does not represent a 'limiting' adverse event for AAG-treated pts; (2) it is not associated with HTN; (3) it is generally of low grade so that iron-based therapy should be considered as a proper approach.
Sucrosomial ® Iron and aortic stiffness in cirrhotic Background: The fall of hemoglobin (Hb) below the normal level (anemia) is encountered quite frequently in clinical practice; it embraces almost all internal medical specialties and is associated with several chronic disease conditions. Anemia in patients with chronic liver diseases is multifactorial: nutritional deficits such as vitamin B12, folic acid, or iron; myelosuppression secondary to inflammation and blood loss. It is important to recall that transferrin-bound iron is the primary iron source for erythropoiesis. Iron may be obtained by absorption of dietary iron and/or mobilization of macrophages and liver iron stores. Therefore, as daily iron absorption (1-2 mg) just balances daily loss, internal turnover of iron is essential to meet the bone marrow requirements for erythropoiesis. Oral Sucrosomial ® Iron formulation, which has an absorption mechanism different to iron salts, may represent an efficacious alternative to IV iron. Sucrosomial ® Iron has a described antiinflammatory effect and transports its content, beyond gastric and enteric wall, directly into the bloodstream. Methods: 8 patients with HCV-related cirrhosis (CHILD A), 6 men and 2 women, median age 42±8 years, received Cardiosideral ® 2 cps/day (corresponding to 60 mg of Sucrosomial ® Iron) orally for 1 month. All patients were normotensive (mean 112/75 mmHg) and none had history of cardiovascular disease. Hemodynamic, non-invasive arterial investigation (Pulse Wave velocity (cfPWV), Augmentation Index (AIx), and central blood pressure) and iron metabolism status were performed before starting therapy and after 1 month. Results: All patients showed a significant increase in all blood parameters tested already after 1 month of iron supplementation: Hb went from 9.4 (T0) to 10.1 (T1) g/dL, serum iron from 28.0 (T0) to 51.0 (T1) mg/dL, ferritin from 10.0 (T0) to 36.0 (T1) ng/mL, and TSAT from 19 (T0) to 24 (T1)%. No significant variation of both peripheral, central blood pressure, and AIx were observed, while we documented a decrease of cfPWV between T0 (9.7±2.5 m/sec) to T1 (9±2.3 m/sec).
Conclusions: Sucrosomial ® Iron is effective in replenishing iron storage in cirrhotic patients, and despite the use of a high dose it is well tolerated. The reduction in aortic stiffness could be secondary to early improvement of hyperdynamic status and linked to the increase in Hb level. Further studies are necessary to investigate possible pleiotropic effects on cardiovascular system due to anti-inflammatory potential of this kind of treatment.
